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THE  PLACE  OF  PATHOLOGY  IN  THE  UNL 

VERSITY.* 

EDWIN   0.   JORDAX,   Ph.D. 

CHICAGO. 

It  is  a  well-known  historical  fact  that  the  origin  of 
the  natural  sciences  and  in  particular  that  of  the  biologic 
sciences  is  closely  connected  with  the  study  of  medicine. 
Physics,  chemistry,  zoology  and  botany  were  not  only 
first  cultivated  mainly  by  physicians  and  students  of 
medicine,  but  their  special  problems  were  also  in  the 
beginning  largely  the  outgrowths  of  questions  that 
plagu'ed  the  minds  of  those  who  practiced  the  art  of 
healing.  As  time  went  on  these  sciences  did  not  remain 
exclusively  attached  to  medicine  and  the  medical  schools, 
but  became  associated  with  other  branches  of  learning. 
The  history  of  education  shows  that  universities, 
throughout  their  development,  have  been  almost  contin- 
uously enriched  with  new  subjects  for  study  and  scientific 
investigation  derived  from  the  activity  of  medical  thought 
and  practice.  Singularly  enough,  the  universities,  and 
more  strangely  still,  the  first  born  of  the  natural  sciences, 
have  not  always  shown  themselves  hospitable  to  the 
biologic  studies  that  have  been  developed  more  recently 
in  medical  surroundings.  Zoology  and  botany  hold  con- 
spicuous and  time  honored  places  as  branches  of  study 
worthy  of  the  attention  of  the  general  university  student, 
while  an  unmistakable,  although  it  must  be  confessed 
feeble  protest  is  being  made  even  to-day  in  some  quarters 
against  the  admission  of  scientific  anatomy  and  even 
physiology  into  the  same  category.  In  one  instance,  the 
classification  of  the  biologic  sciences  into  medical  and 
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non-medical  has  had  the  effect  that  the  buildings  that 
house  comparative  anatomy,  zoology,  botany,  and  chem- 
istry are  separated  by  a  considerable  distance  and  by 
other  barriers  from  the  new  and  magnificent  facilities 
for  studying  human  anatomy,  physiology  and  pathology. 
Apart  from  the  essential  identity  of  many  of  the  biologic 
problems,  and  putting  on  one  side  the  question  of  the 
lessening  of  the  opportunities  for  mutual  intercourse 
among  workers  in  related  fields,  there  is  here  involved 
the  question  of  the  exclusion  of  the  general  university 
student  from  participation  in  some  of  the  most  stimu- 
lating and  momentous  scientific  movements  of  the  day. 

Medicine  on  its  side  also  is  the  loser  by  any  divorce- 
ment from  the  university.  On  more  than  one  occasiou 
in  the  last  few  years  zoologic  and  chemical  discoverier* 
and  theories  have  influenced  fundamentally  the  trend 
of  medical  research.  Who  will  undertake  to  say  that 
the  origin  and  growth  of  cancerous  tissue  is  not  es- 
sentially an  embryologic  or  cytologic  problem,  and  may 
not  eventually  be  explained  by  the  zoologist  rather  than 
by  the  professional  pathologist?  Any  separation  of  the 
biologic  sciences  into  medical  and  non-medical  groups 
is  not  only  artificial,  but  is  open  to  the  danger  that  either 
group  may  develop  asymmetrically,  imperfectly  or  ab- 
normally when  the  restraining  or  stimulating  influence 
of  the  neighboring  science  is  withdrawn. 

Pathology  is  one  of  the  biologic  sciences  that  has  most 
recently  swum  into  the  ken  of  many  professional  edu- 
cators, and  the  question  will  soon  arise,  if  it  has  not 
already  arisen,  as  to  what  justification  exists  for  the 
introduction  of  such  a  subject  into  a  university.  At 
present  the  universities  in  the  United  States  that  foster 
a  department  of  pathology  or  one  of  bacteriology  and  hy- 
giene on  the  same  academic  footing  with  a  department  of 
Latin  or  of  Sanskrit  may  almost  be  counted  on  the 
fingers  of  one  hand.  Out  of  forty  of  the  leading  col- 
leges and  universities  only  eight,  according  to  statements 
in  recent  catalogs,  give  to  their  academic  students  an 
opportunity  for  studying  bacteriolog>'  or  pathology. 

Tt  may  be  said  in  the  first  place  that  any  one  ac- 
quainted with  the  subject  matter  of  pathology  under- 
stands that  since  it  deals  largely  with  physiologic, 
anatomic,  and  chemical  data  its  pursuit  must  suppose 
sufficiont  and  correlated  facilities  for  the  acquisition  of 
the  more  fundamental  branches.    It  would  be  a  mistake 


to  assume,  however,  that  pathology  is  merely  a  form  of 
the  technical  application  of  these  sciences.  Investiga- 
tion into  the  nature  and  causes  of  disease  carries  with 
it  as  definite  and  as  independent  a  body  of  problems  as 
does  the  meaning  of  structure  or  the  interpretation  of 
normal  function. 

The  advanced  character  of  much  of  the  work  in  path- 
ology as  determined  by  the  extent  of  preliminary  train- 
ing necessary  for  effective  approach,  and  the  special 
facilities  essential  for  many  kinds  of  pathologic  work 
are  likely  for  some  time  to  come  to  limit  the  introduc- 
tion of  pathology  into  universities  and  at  least  to  keep  it 
in  the  category  of  elective  rather  than  required  subjects. 
This  is  not  the  time  or  the  assembly  for  a  full  discussion 
of  the  respective  provinces  of  required  or  elective  studies, 
but  it  is  natural  that  the  courses  in  pathology  in  their 
broader  aspects  should  be  elective  for  the  non-profes- 
sional student,  although  it  may  well  be  questioned 
whether  some  of  the  fundamental  principles  of  bac- 
teriology and  hygiene  are  not  deserving  of  consideration 
side  by  side  with  other  courses  in  natural  science  of  no 
greater  educational  value  and  of  decidedly  less  practical 
significance  for  the  average  human  life. 

Taine  says  that  the  first  great  English  utilitarian, 
Francis  Bacon,  at  the  age  of  16,  expressed  dissatisfac- 
tion with  Aristotle's  philosophy,  not  that  he  thought 
meanly  of  the  author,  whom,  on  the  contrary,  he  calls  a 
great  genius,  but  because  Aristotle's  system  seemed  to 
him  of  no  practical  utility,  incapable  of  producing 
works  which  might  promote  the  well-being  of  men. 
However  steadfastly  it  is  held  that  the  true  university 
should  stand  as  a  bulwark  against  the  ever  aggressive 
forces  of  materialism  and  crude  self-interest,  it  is  also 
possible  to  maintain  that  the  large  purpose  of  promoting 
the  well-being  of  man  is  a  vital  part  of  its  functions. 
Whatever  may  be  said  about  the  idealistic  value  of  path- 
ology there  can  be  no  question  as  to  its  importance  in 
its  broader  utilitarian  or  humanitarian  aspects.  As  a 
subject  of  scientific  research  pathology  does  not  need  to 
defend  its  place  in  the  university.  It  both  strives  to 
extend  the  boundaries  of  knowledge  and  aims  to  pro- 
mote individual  and  general  happiness  and  welfare. 

One  of  the  points  on  which  issue  is  joined  is  more 
subtle,  or,  if  you  please,  more  academic  than  this. 
Should  professional  studies  which  are  necessary  for  the 


special  students  of  law,  divinity,  medicine,  or  engineer- 
ing, be  allowed  to  count  toward  a  college  degree?  Are 
they,  in  other  words,  to  rank  on  the  same  footing  as 
courses  adapted  for  training  students  to  proficiency  in 
Latin,  mathematics,  or  biology?  The  question  of  edu- 
cational values  and  the  relative  merits  of  different 
branches  of  knowledge  lies  in  the  main  outside  the  scope 
of  this  paper.  I  can  not,  however,  help  expressing  my 
disagreement  with  the  advocate  of  specialism  who  holds 
that  special  aptitude  and  concentration  are  the  main 
things  to  be  considered,  and  that  every  student  should 
be  allowed  to  work  out  his  own  salvation  with  his  own 
talent  in  his  own  way.  My  observation  indicates  that 
few  if  any  students  are  able  to  pick  their  way  to  ad- 
vantage through  the  maze  of  studies  in  a  modern  uni- 
versity. Trivial,  even  mischievous  reasons  are  allowed 
to  sway  the  choice  of  courses  and  the  result  is  in  too 
many  instances  a  jumble  of  brilliant  misinformation. 
The  principle  of  election  of  studies,  in  itself  soi^d  and 
worthy  of  extension,  ha?  been  misapplied  and  misin- 
terpreted until  some  have  come  to  believe  that  the  sub- 
ject studied  is  of  little  moment,  provided  that  a  student 
feels  or  fancies  that  he  feels  a  desire  for  it.  From  this 
view  I  cordially  dissent.  If  the  history  and  experience 
of  the  human  race  count  for  anything  Choctaw  is  not  so 
educationally  valuable  as  Latin,  or  bookkeeping  as  plane 
geometry.  A  limit  should  be  placed  somewhere  to  the 
possibilities  of  election  on  the  part  of  the  college  student. 
Subjects  that  may  well  find  a  place  in  a  university  de- 
voted to  the  advancement  of  knowledge  need  not  forth- 
with be  made  accessible  to  the  whimsical  choice  of  under- 
graduates. One  of  the  notorious  and  still  growing 
evils  of  the  situation  is  the  multiplication  of  what 
I  may  call  intermediate  courses  which  stand  between 
the  fundamental  courses  and  the  seminar?  or 
conferences  intended  for  the  guidance  or  promotion 
of  research.  Many  of  these  courses  are  simply  a  con- 
cession to  the  feeling  for  symmetry  and  completeness, 
and  their  existence  among  college  electives  is  educa- 
tionally deplorable.  ]\Ir.  Oharlc?:  Francis  Adams  con- 
tends that  a  college  education  should  be  "purely  a 
training  of  the  mental  powers — the  suppling  and  de- 
velopment of  the  intellectual  muscles — the  proportioning 
of  the  faculties."  He  follows  this  with  a  definition  of 
tlic  educated   man   wliich   in  its  blending  of  the  older 


traditions  with  a  very  modern  spirit  is  worth  quoting. 
"An  educated  man  is,  I  take  it,  one  in  whom  the 
imaginative  faculties,  the  reasoning  faculties,  and  the 
observing  faculties  have  all  been  properly  and  adequately 
developed — developed  to  such  a  degree  that  each  be- 
comes a  usable  tool  for  accomplishing  the  work  in  hand 
to  do." 

I  believe  that  it  should  be  the  work  of  the  colleges  to 
turn  out  men  so  trained  and  equipped,  and  that  to  ef- 
fect this  end  a  much  more  scientific  application  of  the 
principle  of  the  election  of  studies  is  needed  than  has 
yet  been  made.  This  carries  with  it,  too,  a  task  which  col- 
lege authorities  almost  invariably  shirk,  a  study  of  the 
individual  student,  of  his  needs  and  deficiencies  as  well 
as  of  his  aptitudes  and  passing  inclinations.  A  smaller 
number  of  courses  announced  and  given,  an  adoption  of 
the  principle  of  election  within  groups  of  studies  and 
more  attention  to  the  individual  as  an  individual  are,  it 
seems  to  me,  some  of  the  immediate  objects  to  be  aimed 
at  in  American  college  and  university  life. 

How,  now,  in  view  of  these  considerations,  should  we 
attempt  to  adjust  the  demands  of  professional  education 
to  the  best  interests  of  the  undergraduate  student  ?  The 
question  really  resolves  itself  into  determining  what 
courses  of  a  professional  nature  best  serve  the  purposes 
of  a  true  education,  bearing  in  mind  that  the  end  in 
view  is  not  the  amassing  of  information,  but  the  sym- 
metrical training  of  the  faculties.  Only  those  profes- 
sional courses  that  distinctly  serve  this  end  should  be 
thrown  open  for  undergraduate  selection.  From  purely 
technical  and  informational  courses  they  should  be 
debarred  until  they  enter  definitely  on  their  professional 
career.  It  may  even  be  questioned  whether  in  strictly 
professional  work  the  informational  course  does  not  play 
a  far  larger  part  than  it  should.  Mr.  Adams,  in  the  ad- 
dress above  quoted,  says:  "The  reasoning  man,  devoid 
of  imagination  and  unable  to  observe,  becomes,  whether 
in  religion,  in  politics,  or  in  philosophy,  notoriously  a 
pitfall.  On  the  other  hand,  the  observing  man  finds 
himself  at  fault  unless  he  can  imagine  and  reason.  No 
man,  moreover,  is  fit  to  be  called  educated  unless  in  him 
each  group  of  faculties  has  been  suppled  and  trained." 
Every  student  of  science,  and  especially  every  student 
and  teacher  of  medicine  may  well  consider  whether,  if 
he  accept  this  view,  many  courses  now  recommended  to 
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or  required  of  the  prospective  practitioner,  investigator, 
or  teacher  could  not  readily  and  advantageously  be  dis- 
pensed with. 

In  a  university,  therefore,  the  courses  in  pathology 
ought  to  stand  on  their  own  educational  merits  and  be 
weighed  like  courses  in  Hebrew  or  on  the  political  con- 
stitution of  the  Eomans,  not  so  much  for  their  informa- 
tional content  as  for  their  ability  to  train  the  powers  of 
the  mind.  Like  other  courses  in  natural  sciences  the 
fundamental  or  elementary  courses  in  pathology  and 
bacteriology  possess,  in  my  opinion,  a  peculiar  and 
unique  value  not  possessed  by  courses  in  linguistics,  his- 
tory, or  economics.  Much  is  said  nowadays  concerning 
the  introduction  of  the  scientific  method  into  these  sub- 
jects; it  might  even  be  serai-seriously  urged  that  science 
is  not  needed  by  the  student  of  philology'  and  economics 
since  these  branches  have  become  infected  with  the 
scientific  method.  One  of  my  colleagues  has  recently 
said:  "There  is  certainly  no  fundamental  distinction  be- 
tween the  researches  of  the  historian,  the  philologist,  the 
social  statistician,  and  those  of  the  biologist,  the  geol- 
ogist, or  even  the  physicist  and  chemist  in  point  of 
method."    With  this  view  I  can't  agree. 

It  must  not  be  forgotten  that  while  certain  features 
of  the  scientific  metliod  are  applicable  to  sub- 
jects like  history  and  philolog3\  others  are  not  and  in 
the  nature  of  the  case  never  can  be.  The  student  of  his- 
tory can  rarely  if  ever  depend  on  his  own  first-hand  ol)- 
servation.  but  must  rely  more  largely  than  the  student 
of  science  on  facts  recorded  by  observers  of  doubtful 
capacity  or  even  questionable  veracity.  The  original 
documents,  moreover,  that  constitute  the  raw  material 
of  history,  are  often  so  tinged  with  human  passion  as  to 
he  valueless  as  records  of  observed  fact.  Furthermore, 
the  opportunities  for  experiment,  of  which  science  makes 
so  large  a  use,  are  practically  altogether  wanting.  Wlien 
complex  economic  phenomena  are  accurately  observed 
and  their  nature  correctly  interpreted,  it  may  be  pos- 
sible to  frame  plausible  generalizations,  but  the  verifica- 
tion of  these  generalizations  is  another  matter.  Therp 
are  different  views  as  to  whether  the  governmental 
owneri?hip  of  railways  in  the  United  States  is  practicablp 
or  desirable,  but  none  of  these  theories  can  be  verified 
in  a  class-room,  nor  can  we  make  on  a  large  scale  a  series 


of  experiments,  first  in  one  direction,  then  in  another, 
while  all  other  conditions  remain  the  same. 

I  am  compelled  to  believe,  therefore,  that  the  scientific 
method  in  its  entirety  and  cogency  is  best  exemplified  l)\ 
courses  in  natural  science.  The  advantages,  such  as  they 
are,  of  personal  observation  and  experiment  followed  by 
generalization  and  verification,  may  be  presented  by 
the  fundamental  courses  in  pathology  and  bacteriology, 
as  well  as  by  courses  in  other  natural  sciences.  In  fact, 
something  might  be  said  in  advocacy  of  bacteriologic 
method  as  calculated  to  enforce  in  a  peculiarly  direct 
way  the  necessity  of  uniformity  of  condition  in  experi- 
mental work,  but  this  is  not  essential  to  the  present 
argument.  Granting  that  the  elementary  courses  in 
patholog}^,  therefore,  stand  on  the  same  level,  educa- 
tionally speaking,  as  the  other  branches  of  natural 
science,  it  must  be  added  that  in  common  with  the  rest 
of  the  biologic  sciences  they  demand  some  preliminary 
scientific  training  for  their  successful  approach. 

Although  I  am  heartily  of  the  opinion  that  training  of 
the  imagination,  the  reason,  and  the  power  of  observation 
should  be  the  main  object  of  a  college  course,  there  is 
no  reason  why  a  steady  proseciition  of  this  object  should 
prevent  one  from  gathering  flowers  by  the  wayside.  It 
seems  possible  to  attain  the  end  and  at  the  same  time  to 
acquire  information  of  a  kind  most  likely  to  be  useful 
to  the  average  human  being.  Here  lies  the  opportunity 
for  the  group  elective  system  which  shall  give  some  play 
to  aptitude  and  inclination  at  the  same  time  that  every 
course  is  made  to  tell  in  the  direction  of  mental  eflB- 
ciency  and  control.  The  evaluation  of  the  subject  mat- 
ter of  a  science  is  perhaps  more  a  question  of  personal 
temperament  than  any  yet  touched  on,  and  I  do  not 
wish  here  to  advance  the  claim  that  to  any  discerning 
intellect  patholog}^  stands  supreme  among  the  sciences. 
I  would  simply  point  out  first  that  the  known  and  ele- 
mentary facts  regarding  the  nature  and  causes  of  dis- 
ease are  of  importance  and  usually  of  interest  to  the 
individual,  and  second,  that  the  diffusion  of  at  least  an 
elementary  knowledge  of  these  facts  is  essential  to  the 
well-beinff  of  everv  nation  and  communitv. 


A  CASE   OF  ]?EMAEKABLE   LATEXCY    (SPOX- 
TAXEOUS  HEALIXG?)  OF  CARCIXOMA. 

ETARTS  A.  GRAHAM. 
From  tlio  rathological  Laboratory  of  Kush  Medical  College. 

Fatty,  colloid  and  mucoid  changes  have  heen  known 
for  many  years  to  occur  in  carcinoma.  Within  the  last 
twenty-five  years  more  extensive  degenerative  processes 
have  been  described,  leading  in  a  few  rare  instances  to 
complete  retrogression  and  disappearance  of  the  tumor. 
Healing  processes  in  the  margin  of  squamous-celled  car- 
cinoma were  observed  by  Becher,^  who  describes  changes 
in  the  epithelial  pearls  suggesting  retrogression,  such  as 
atrophy  and  hornification  of  the  cells  and  the  presence 
of  numerous  giant  cells  both  of  the  myeloplax  and  Lang- 
hans's  varieties.  He  attributes  to  the  giant  cells  a  phago- 
cytic action  in  removing  the  atrophic  epithelial  cells,  and 
concludes  that  by  means  of  this  process  a  substitution  of 
some  of  the  pearls  with  young  connective  tissue  is  ac- 
complished. Petersen-  confirmed  these  findings  and 
Schwartz-'  records  similar  observations. 

In  1883  Wehr'*  observed  a  case  of  s|)ontancH>us  retro- 
gression or  so-called  healing  of  carcinoma  in  one  of 
a  series  of  dogs  in  which  experimental  production  of 
carcinoma  had  been  produced  by  subcutaneous  inocula- 
tion Avith  fragments  of  a  medullary  carcinoma  taken 
from  the  vaginal  mucosa  of  a  bitch.  Inoculation  was  not 
followed  by  inflammatory  reaction,  and  tumors  a]>peared 
within  two  or  three  weeks.  After  reaching  the  size  of 
beans  in  six  or  eight  weeks  they  renuiined  stationary  for 
a  while  and  then  disappeared.  Gavlord  and  Clowes'' 
have  collected  four  cases  of  spontaneous  disappearance 
in  human  beings  of  growths  diagnosed  microscopically 
a.<  carcinoma.    They  are  as  follows: 

Case  1. — Sender's"  attention  to  the  possibility  of  carcinoma 
liealing  spontaneously  was  aroused  by  the  case  of  a  man.  .^0 
years  of  age,  who  presented  on  examination  a  hard  ulcerating 
tumor  the  size  of  a  bean  on  the  side  of  the  tongue  opposite 
the  stump  of  a  tooth.  The  submaxillary  lymph  glands  were 
enlarged  and  a  clinical  diagnosis  of  carcinoma  was  made.    After 
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a  few  weeks  the  tumor  had  completely  disappeared  without 
operative  interference,  since  the  patient's  consent  could  not  be 
obtained.  Later  a  woman,  42  years  of  age,  presented  herself 
with  a  painful  tumor  the  size  of  a  cherry  situated  on  the 
mucous  membrane  of  the  mouth  opposite  the  stump  of  a 
molar  tooth.  Both  a  clinical  and  microscopic  diagnosis  of 
carcinoma  was  made.  Half  of  the  tumor  and  the  offending 
tooth  were  removed.  After  four  weeks  the  remaining  portion 
of  the  tumor  had  disappeared  and  no  recurrence  took  place  the 
following  year. 

Case  2. — Crosbie'  reports  the  case  of  a  patient.  17  years  of 
age,  who  presented  the  clinical  and  microscopic  picture  of  a 
carcinoma  of  the  lower  lip.  No  glandular  enlargement  was 
present.  Because  of  an  eczematous  condition  the  lesion  was 
treated  for  a  time  with  antiseptic  ointments,  after  which  part 
of  it  was  removed.  Eight  months  later  the  lesion  had  disap- 
peared except  for  a  small  cicatricial  nodule.  Xo  recurrence 
occurred  within  one  month  after  the  disappearance  of  the  ulcer. 

Case  3. — A.  Pearce  GoukP  records  the  case  of  a  woman,  a 
nurse,  37  years  old,  Avith  a  primary  carcinoma  of  the  breast 
and  multiple  metastases.  Three  radical  operations  were  per- 
formed for  the  removal  of  recurrent  and  superficial  metastatic 
growths.  Recvurent  tumors  appeared  again,  but  no  further  op- 
eration was  performed.  Nine  months  later  all  the  nodules 
had  disappeared.  Six  months  elapsed  between  the  disappear- 
ance of  the  growths  and  the  repoi-t  of  the  case. 

Case  4. — Rotter"  describes  a  case  of  spontaneous  healing  of 
carcinoma  of  the  rectvun  which  developed  in  a  case  of  general 
polyposis  of  the  sigmoid  flexure  and  rectum. 

To  the  above  cases  may  be  added  that  reported  by 
Eichardson^"  of  a  man  of  thirty  who  had  a  tumor  of  the 
bladder  which  was  diagnosed  both  clinically  and  micro- 
scopically as  carcinoma.  A  recurrence  occurred  soon 
after  the  operation,  but  the  patient  refused  a  second 
operation.  Two  years  later,  after  treatment  by  a  '^can- 
cer  doctor,"  the  tumor  had  disappeared  and  no  recur- 
rence had  occurred  within  the  following  four  years. 

The  case  to  be  reported  presents  the  following  history: 
Mrs.  H.,  61  years  of  age,  in  the  care  of  Dr.  A.  C.  Haven  of 
Lake  Forest,  111.,  was  operated  on  in  June,  1897,  by  Dr.  L.  L. 
McArthur  for  scirrhous  carcinoma  of  the  right  bi'east.  The 
breast  was  amputated  and  the  patient  made  a  good  recovery 
and  had  no  recurrence  either  at  the  site  of  the  operation  or 
in  the  lymph  glands.     In  18i)9  during  a  severe  attack  of  pneu- 

7.   Brit.  Med.  .Tour.,  1890.  i.  p.  .S.^-S. 

S.   Tr.   Clin.   Soc.    Ix)nd..   ISOT.  xxx,    p.   lid.'.. 
.  0.   Arcliiv.  f.   Klin.  Chir.,  1899.  Iviii,  p.  3r>7. 
10.   Tr.   Am.   Surg.   Assn..   1898.   xvi.   p.   309. 
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monia  slie  was  unconscious  for  several  days.  During  all  of  the 
summer  of  1903  the  patient  was  ill  with  symptoms  of  dia- 
betes insi])i(lus.  As  much  as  loO  ounces  of  urine  were  passed 
in  twenty-four  hours.  After  gradual  failure  and  progressive 
weakness  death  occurred  on  Xov.  8,  100.3.  An  autopsy  was 
made   by   Professor   Hektoen. 

Anatomic  Diagnosis. — Old  amputation  of  breast;  secondary 
carcinoma  of  pleura,  liver,  pancreas  and  adrenals;  emphysema 
of  lung;  adhesive  pleuritis;  atrophy  of  heart;  mitral  stenosis; 
sclerosis  of  aorta :  beginning  aneurism  of  abdominal  aorta ; 
thrombosis  of  aorta  and  iliacs;  atrophy  of  pancreas;  chronic 
nephritis;  calcified  tlirombi  in  veins  of  broad  ligament;  senile 
marasmus. 

The  body  is  tlint  of  an  old  woman  ratlier  poorly  nouiishcd 
with  a  large  scar  across  the  right  breast,  which  is  absent. 
Kigor  mortis  is  slight.  The  abdominal  cavity  is  empty:  peri- 
toneum is  smooth.  In  both  chest  cavities  is  considerable  clear 
fluid.  There  are  adhesions  over  the  apices  of  both  limgs.  The 
pericardial   cavity  is   empty. 

The  lungs  are  light  and  spongy,  meeting  in  the  median  line. 
Here  and  there  in  tlie  pleura  are  flat  areas  of  a.  whitish  color. 
frequently  puckered,  the  largest  measuring  about  3  cm.  in  di- 
ameter. The  lungs  show  uo  further  changes  on  section  except 
some  induration  at  the  apices. 

The  heart  is  small ;  the  coronaries  convoluted :  the  mitral 
orifice  greatly  narrowed  by  thickening  of  the  valve.  The 
aortic  valves  are  also  thickened  and  stiff,  and  the  aorta  is 
dilated  with  here  and  there  rough  places.  At  the  beginning 
of  the  abdominal  aorta  is  a  small  bulging  admitting  of  the 
end  of  the  finger.  The  last  15  em.  of  the  aorta  is  occluded  by 
a  yellowish,  firm  thrombus,  which  extends  into  the  iliacs. 

The  spleen,  stomach  and  intestines  are  normal.  The  liver  is 
small,  containing  in  tlie  riglit  lobe  a  rounded,  whitish,  firm  node, 
about .)  cm.  in  diameter.  Tiie  pancreas  is  small  containing  two  or 
three  whitish  areas  of  ttnnor  tissue.  Tn  both  adrenals  are  rather 
extensive  infiltrations  with  tumor  tissue.  In  the  broad  liga- 
ment arc  numerous  calcified  areas  and  nodules  apparently 
within  the  veins.  Otherwise  the  ])elvic  organs  are  normal. 
The  kidneys  show  considerable  shrinking,  with  unevenness  of 
siu'face  and   thinness  of  cortex. 

Histolofiic  Examinatio)!. — Lungs:  Sections  taken  through  the 
whitish  puckered  areas  on  the  jdeina  show  broken  irregular 
rows  of  cells  lying  in  a  considerable  amount  of  stroma.  There 
is  evidently  an  attem]it  at  tubule  formation  on  the  part  of 
the  tumor  cell-.  .Vrmiiid  tlie  ])erii)hery  of  each  mass  are 
many  congested  capillaries  and  a  rather  dense  small  round 
celled  infiltration.  The  growth  is  not  sharply  circumscribed 
and  limited  to  the  ideura,  but  in  places  it  extends  into  the 
alveolar  walls,  which  arc  thickened  near  the  border  <f  the  luncr. 
In  sections  of  some  o(  tlic  whiti-^h  areas  the  amount  of  stroma 
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is  relatively  greater  in  proportion  to  the  number  of  cell  cords, 
and  in  such  instances  there  are  nests  of  cells  surrounded  by  a 
rather  thick  connective  tissue  wall.  Well-formed  blood  vessels 
are  present  in  septa  between  the  cell  nests.  The  cells  com- 
posing the  tumor  parenchyma  are,  for  the  most  part  of  irregu- 
lar shape,  but  many  are  roughly  cuboidal.  The  nuclei  are 
large  and  granular  and  of  irregular  shape.  Xo  mitotic  figures 
are  evident  on  careful  search  in  many  sections.  In  one  sec- 
tion there  is  an  appearance  of  a  fusion  of  several  cells  having 
occurred,  resembling  giant-celled  formation.  Other  parts  of 
the  lungs  show  edema  and  passive  hyperemia. 

Liver:  Sections  of  the  tumor  bear  a  close  resemblance  to  that 
in  the  lungs.  The  mass  is  not  sharply  circumscribed,  but  cords 
extend  into  the  degenerated  liver  tissue.  The  blood  supply 
is  less  in  evidence,  and  there  is  more  of  a  tendency  to  the 
formation  of  solid  cords  instead  of  tubules.  The  surrounding 
liver  tissue  is  compressed  so  that  the  lobules  are  with  difficulty 
made  out.  There  is  a  considerable  amount  of  pigment,  which  is 
deposited  both  intracellularly  and  extracellularly.  There  are 
a  few  small  areas  of  congestion. 

Pancreas:  One  section  shows  areas  of  carcinomatous  tissue 
similar  to  that  described  in  the  lung.  These  are  separated  from 
each  other  by  large  amounts  of  connective  tissue,  containing 
large  blood  A'essels  and  dilated  ducts.  There  are  many  round 
masses  of  cells  which  resemble  islands  of  Langerhans,  but 
which  are  surrounded  by  thick  connective  tissue.  Within  the 
adipose  tissue  composing  part  of  the  section  is  a  small  lymph 
node.  Several  other  similar  nodes  are  found.  Another 
section  shows  large  areas  of  digestion.  The  islands  of  Langer- 
hans  show  no  changes. 

Adrenals:  Sections  show  normal  tissue  except  where  the 
tumor  is  present.  The  tumor  here  also  resembles  that  in  the 
lung.  Xests  of  cells  are  separated  from  each  other  by  bands 
of  connective  tissue,  and  in  several  sections  of  the  right 
adrenal  a  mass  of  tumor  cells  occupying  the  reticular  zone  is 
found  to  be  surrounded  by  a  dense  capsule  of  connective  tissue. 

Kidney:  The  glomerular  cells  are  indistinct,  and  there  is  some 
increase  in  connective  tissue  within  the  glomeruli.  Bowman's 
capsule  is  thickened.  The  convoluted  tubules  nearly  all  appear 
necrotic  or  greatly  degenerated.  The  collecting  tubules  appear 
normal,  but  there  is  an  increase  in  connective  tissue,  as  in  all 
parts  of  the  section.  This  increase  between  the  convoluted 
tubules  is  slight.  There  are  several  dilated  tubules  filled  with 
darkly  staining,  homogeneous  casts.  There  are  concentric 
whorls  of  connective  tissue,  which  appear  to  be  small  arteries, 
the  seat  of  endarteritis  obliterans. 

SUMMARY. 

The  above  case  presents  many  intorestino;  features. 
The   fact   that  six   years   after  the  operation   multiple 
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metastatic  foci  were  found  in  the  viscera  without  any 
clinical  symptoms  leading  to  a  suspicion  of  their  pres- 
ence and  the  gross  microscopic  appearance  of  the  nodules 
are  especially  striking.  Concerning  the  latter  it  is  note- 
worthy that  the  gross  resemblance  to  scar  tissue  is  borne 
out.  to  a  consideral)le  degree,  histologically  by  the  finding 
of  dense  bands  of  adult  fibrous  tissue  intersecting  the 
tumor  areas;  in  some  places  there  has  been  formed  a 
complete  capsule  around  the  whole  mass,  while  sur- 
rounding those  areas  not  yet  distinctly  encapsulated  is 
found  young  granulation  tissue.  In  addition  to  these 
features  the  presence  of  pseudo-giant  cells,  the  appear- 
ance of  atrophic  and  necrotic  epithelial  cells  in  portions 
of  some  of  the  tumors,  and  the  absence  of  mitotic  fig- 
ures all  point  to  a  healing  process  such  as  is  seen  in 
chronic  inflammations.  Wliether  or  not  the  carcinoma 
cells  at  the  time  of  the  patient's  death  had  lost  their 
ability  to  proliferate  further  is  a  question  only  of  specu- 
lation. By  those  Avho  agree  with  Yolkmann  in  accepting 
a  three-year  limit  without  recurrence  as  a  healed  car- 
cinoma the  process  would  have  been  considered  clinically 
to  have  healed.  The  microscopic  changes  agree  with 
those  described  by  Gaylord  and  Clowes  in  undoubted 
examples  of  spontaneous  recovery  of  carcinoma  in  white 
mice.  In  their  material  these  authors  found  that  the 
nests  of  epithelial  cells  were  surrounded  in  some  in- 
stances by  adult  fibrous  tissue  ami  in  others  by  a  zone 
of  mononuclear  leucocytes  and  congested  capillaries ; 
some  of  the  tumor  cells  were  atrophic  and  necrotic,  and 
frequently  the  formation  of  pseudo-giant  cells  such  as 
described  above  was  observed.  In  their  bearing  on  the 
question  of  spontaneous  healing  of  carcinoma  the  experi- 
ments of  A]iolant.  Ehrlieh  and  Haaland,"  in  Ehrlielvs 
laboratorv.  arc  of  Tinusual  interest  because  they  demon- 
strate the  jiossibility  of  setting  up  in  white  mice  an  ac- 
tual immunizing  ]')rocess  against  carcinoma.  Of  further 
interest  is  the  Avork  of  Fischer,^-  who,  from  the  fact 
that  ho  was  able  to  produce  in  rabbits'  ears  a  condition 
histologically  identical  to  carcinoma  by  the  injection  of 
a  mixture  of  scarlet  ''W  and  olive  oil,  suggests  the  pos- 
sible ]trescnre  in  the  blood  of  individuals  s\iffering  from 
carcinoma  of  substances,  called  by  him  aftraxins!.  which 
niiiy  exert  a  definite  chemotactic  influence  on  ei^ifhelial 
cells  and  incite  an  atypical  proliferation.     If  such  is  the 

11.  I'.(M-1.  Klin.   Wocliouschr..  lOOC.   '2.   p.  .^7. 

12.  Miiiuh.'ii.   Mod.   WochtMisdir..   I'.tiM!,  .-.:'..   p.  2041. 
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case  the  possibility  of  the  production  of  substances  an- 
tagonistic to  these  attra.vins  Avhich  could  cause  a  spon- 
taneous healing  should  be  considered.  That  spontaneous 
healing  does  occur,  or  at  least  that  carcinoma  cells  fre- 
quently are  rendered  inert  in  the  human  body,  seems 
reasonable  when  the  numerous  cases  of  so-called  "cure" 
of  carcinoma  after  surgical  interference  are  considered. 
For  in  the  majority  of  such  operations  at  least  it  is  not 
likely  that  every  carcinoma  cell  is  removed,  and  the  re- 
maining ones  must  subsequently  be  overcome  by  a  nat- 
ural protective  process  of  the  body. 
Eead  Nov.  12,   1906. 


A  SUBSTITUTE  OF  POTATO  AS  A  CULTURE 

MEDIUM. 

P.  G.  HEIXEMANN. 

The  appearance  of  bacterial  cultures  on  potato,  which 
in  the  early  days  of  bacteriology  was  considered  of  diag- 
nostic value,  has  been  shown  to  be  subject  to  considerable 
variation.  The  cause  for  this  variability  is  sometimes 
diie  to  different  composition  and  reaction  of  potatoes 
of  various  origin.  The  "invisible"  film  of  B.  typhosus 
is  an  example  of  the  unreliability  of  potato  as  a  sub- 
stratum. On  potatoes  with  a  slightly  acid  reaction  there 
is  a  hardly  visible  growth :  if  the  reaction  is  alkaline, 
however,  there  is  a1)undant  growth,  which  resembles  that 
of  other  bacteria.  The  "honey''  appearance  of  B.  mallei 
also  remains  indistinct  if  the  potato  is  more  acid  than 
usual.  Still,  most  bacteriologists  adhere  tenaciously  to 
the  use  of  potato  as  a  culture  medium  because  certain 
characters  develop  better  on  this  medium  than  on  any 
other.  Pigments  especially  often  develop  abundantly  on 
potato  and  frequently  appear  on  this  mediimi  only.  The 
secretion  of  an  amylolytic  enzyme  can  be  demonstrated 
only  on  a  starch-containing  medium.  A  sul)stratum 
which  enables  microorganisms  to  exhibit  these  faculties 
to  advantage  must,  therefore,  be  of  some  value. 

Media  have  been  ])reparcd  by  expressing  the  juice  of 
]iotato  and  then  adding  other  ingredients.  Although  this 
method  permits  the  adjustment  of  the  reaction,  there  is 
nothing  gained  in  knowledge  of  the  chemical  compo- 
sition. I  have  been  able  to  find  only  one  attempt  to  sub- 
stitute a  synthetic  medium  for  ]iotato.  the  "starch  jelly" 
of  E.  F.  Smith.     I'liis  is  ])i'('|)ari'(l  by  filling  two  grams 
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of  stiirch.'  rn('(|  riom  iiii[)urities  by  repeated  washing'' 
in  water,  into  dry  tubes  and  adding  10  c.c.  of  a  solution 
of  ammonium  sulphate,  sodium  asparaginate,  magne- 
sium sulphate,  sodium  chlorid,  dipotassiimi  hydrogen 
])hosi)liate,  calcium  chlorid,  sodium  sulphate,  or  in  plax3e 
of  this  solution  Uschinsky's  medium,  omitting  the 
glycerin.  These  tul)es  are  then  heated  in  a  Koch  in- 
spissator  in  a  slanting  position  for  two  or  three  hours 
on  each  of  five  or  six  consecutive  davs  at  a  temperature 
of  7.-)°  to  85°.  Tlie  starch  swells  and  forms  a  jelly.  By 
lliis  long  exposure  to  heat  the  water  evaporates  and  has 
to  be  replaced.  The  resulting  medium  breaks  easily  and 
has  a  rough  surface. 

This  paper  came  to  my  attention  after  1  had  experi- 
mented for  several  months  Avith  a  medium,  the  prepa- 
ation  of  which  is  simpler  than  the  one  described  above. 
Starting  with  a  composition  similar  to  the  results  of 
chemical  analysis  of  potato,  it  was  found  by  a  series  of 
cultures  that  some  constituents  were  of  no  value  and 
that  the  quantity  of  the  necessarv  constituents  might  be 
reduced.  The  following  method  of  preparation  has 
been  found  the  most  adxautageous  and  permits  consid- 
eral)lo  latitude  for  varying  the  composition.  Fifteen 
grams  of  agai-  are  dissolved  l)y  heat  in  at)out  600  c.c. 
water.  A  solution  of  tlic  following  salts  in  200  c.c. 
water  is  then  prepared  : 

Asparaf^iii    5  gr. 

IOi|)()tnssiiiiii    liydroiioii    pliospliato 2  pr. 

Disodiuiii    hydrofoil    ])liosj)hatp 2  gr. 

.\laL;iif-^ium    siilpliats'    2  gr. 

Calciuiii   clilmi  1    2  gr. 

.\iinii()Jiiui<i  lactate   2  gr. 

This  solution,  in  whiili  a  line  precijiitate  is  formed. 
is  added  to  the  hot  agar  solution,  ten  grams  peptone 
ad(l(>d  and  the  whole  mixture  filtered  after  the  reaction. 
w  liicli  is  about  5  per  cent.  acid,  is  brought  to  the  neutral 
()oint  with  ])henol-phthalein.  To  the  hot  filtered  solu- 
tion a  sus|)ension  of  thirty  gr.  washed  starch,  made  per- 
fectly homogeneous  in  a  mortar,  is  gradually  added  with 
constant  stirring.  The  mixture  is  then  brought  to  near 
the  boiling  point  and  finally  weighed.  The  total  shoidd 
weigh  1000  grams.  The  medium  is  tubed  and  sterili'/etl 
ill  tile  autoclave  for  five  minutes  at  120°  and  is  cooled 
ill  a  slanting  ])osition.    The  salts  used  in  the  medium  are 

1.    Vvoc.    of    the   Amer.    Assn.    for    tlio   AtlvniuMMiuMit    of   Soleiiv-*'. 

IN'.IN.     IT.    p.    411. 
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the  principal  ones  contained  in  potato  according  to  chem- 
ical analysis. 

This  mode  of  procedure  may  l^e  varied  in  several  ways. 
By  the  mode  of  preparation  described  a  jelly  is  obtained 
which  is  slightly  opaque,  homogeneous,  smooth  and  of 
sufficient  firmness  to  retain  the  slant  desired.  If  the 
salt  solution  is  added  after  filtration  of  the  agar  the 
white  precipitate  will  be  held  in  suspension  by  the  swell- 
ing starch,  and,  if  the  starch  has  not  been  heated  too 
long,  a  whitish,  ojjaque  medium  results,  which  shows 
pigments  to  great  advantage.  The  addition  of  glucose 
increases  its  nutritive  value,  but  does  not  bring  out  any 
amylolytic  activity  of  the  microorganisms. 

I  claim  the  following  advantages  for  this  medium  over 
ordinary  potato : 

1.  The  composition  is  always  the  same  and  the  reac- 
tion may  be  adjusted  to  suit  the  purpose  of  the  study. 

2.  The  chief  nutrient  substances  of  potato,  especially 
starch,  are  in  a  highly  assimilable  form. 

3.  The  disadvantages  of  potato,  i.  e.,  variability  in 
composition,  is  avoided.  The  advantages,  i.  e.,  pigment 
formation,  amylolytic  action  and  gas  formation  are  not 
onlv  preserved,  but  are  more  pronounced  than  in  potato. 

4.  Diffusible  pigments  are  readily  differentiated  from 
non-diffusible  ones. 

5.  The  preparation  is  simi^le  and  the  cumbersome 
potato  tube  is  rendered  snperflnous. 

Read  February  11.  1907. 


DISSEMI^TATED  THROMBOSIS  OF  THE  SPLEN^- 

IC    SINUSES   WITH   :\rAEKED    CALCIFICA- 

TIOX  AXD  DEPOSITIOX  OF  IROX-COX- 

TAIXIXG  PIGMEXT  IX  A  CASE 

OF  BAXTI'S  DISEASE. 

(Abstract.) 

From  the  Pathological  Laboratory  of  Kush  Medical  College.  Chirago. 

J.   P.   SIMOXDS. 

Through  the  descriptions  of  Banti,^  Sippy.-  Osler^ 
and  others*  the  symptom-complex  of  primary  spleno- 
megaly, chronic  splenic  anemia  or  Banti's  disease,  is  now 

1.  P.anti,  Ziegler's  Beitrage,  xxiv.  21  ;  and  Arch.  Gen.  de  Med., 
olxviii.   160. 

2.  Sippy  :  Am.  .Tour.   :Med.   Sc.  1809.  cxviii.   428. 

3.  Osier:  Am.  .Tour.  Med.  Re.  cxix.  .")4  :  and  1902.  cxxiv.  T.">1. 

4.  Borissowa  :  Virchow's  Arch.,  clxxii.  108  :  Senator,  Bprl.  Ulin. 
Wochschr.,  1001.  xxxviii,  114.".:  Mardiand.  Munch.  Med.  Wochsciir.. 
I,  463. 
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recognized  as  a  clinical  entity.  The  pathological  lesions 
underlying  this  disease  and  their  significance  are  by  no 
means  so  clearly  understood,  especially  the  histologicail 
changes. 

From  a  study  of  fifty  cases  collected  from  the  litera- 
ture in  which  the  ])atliology  had  been  more  or  less  care- 
fully studied  it  seems  possible  to  divide  them  into  three 
groups  on  tlie  basis  of  minute  changes  found  in  the 
spleen.'"'  (1)  Those  cases  showing  extensive  proliferation 
of  the  endothelium  of  the  spleen  sinuses  with  vers-  little 
or  no  increase  of  connective  tissue.  (2)  Those  cases  show- 
ing extensive  fibrosis  of  the  organ  with  atrophy  and  cica- 
trization of  the  Malpighian  bodies.  (3)  Those  cases 
showing  both  fil)rosis  and  endothelial  proliferation,  one 
or  the  other  being  usually  predominant. 

The  third  variety  is  the  most  numerous,  the  first 
least  so.  The  following  less  constant  but  interesting 
conditions  Avere  found  described :  In  one  case'^  the  Mal- 
pighian bodies  were  greatly  enlarged  by  the  proliferation 
of  the  endothelium  within  them.  In  a  number  of  cases 
iui  excess  of  eosinopliiles  among  the  pulp  cells  was  noted. 
In  one  case^  the  spleen  pulp  contained  very  numerous 
large  oval  cells  containing  (i  to  10  red  blood  corpuscles. 
In  two  cases^  there  was  calcification  and  stenosis  of  the 
portal  vein,  a  feature  which  the  authors  (Dock  and  War- 
thin)  thought  might  be  of  c^iologic  significance.  Both 
of  these  cases  Avere  of  the  mixed  type,  the  fibrosis  pre- 
doiuinating.  In  10  cases  the  presence  of  iron-containing 
]iigment  was  mentioned,  in  only  two  of  which  was  its 
distribution  and  arrangement  apparently  similar  to  that 
in  the  case  about  to  l)e  described.  In  13  cases  an  in- 
crease of  connective  tissue  Avas  present  in  the  liver.  In 
3  cases  the  liver  showed  more  or  less  extensive  areas  of 
endothelial  proliferation.  The  parenchyma  of  the  retro- 
peritoneal lymph  glands  had  been  replaced  by  endo- 
thelial cells  in  3  cases.  Eed  bone  marrow  was  present  in 
the  shart  of  the  fcniui-  or  liltia  in  8  cases.  In  11  cases 
ascites  was  present ;  only  one  of  these  was  of  the  endo- 
thelial type,  and  in  this  case  the  ascites  appeared  late  in 
the  disease.     Three  cases  showed  icterus. 


.">.  KoUpston  :  Hrit.  Mod.  .Tmir..  liui::.  ii.  .-,7:'.:  and  Clinioal 
•Tournal.  1002,  xix.  401. 

("..   (fMaUey  and  O'MaUoy  :  \m.  .lonr.   Mod.  So..   I'.tO."..  cxxlx.  000. 

T.    WiUiaiuson  :     Manolu'slor   Med.   Clironioli'.   1N0:{.   xviii.   10:V 

s.  Hook  and  Wartliin  :  Trans,  .\ssoo.  of  .\mer.  riiysicians,  1003, 
xviii.  .-.i-'l.'. 
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A  comparison  of  the  cases  of  the  first  and  second  va- 
rieties already  reported  leads  one  to  believe  that  more 
careful  study  of  cases  of  Banti's  disease  in  the  future 
may  succeed  in  .separating  these  two  varieties  clinically. 
The  following  two  diiferences  are  strongly  suggested  by 
the  most  carefully  reported  cases :  (1)  That  in  those  ca.ses 
with  endothelial  proliferation,  enlargement  of  the  liver 
may  be  associated  with  early  jaundice  (rarely)  and  late 
ascites,  while  in  the  cases  showing  fibrosis  the  changes 
in  the  liver  being  those  of  atrophic  cirrhosis,  ascites  may 
occur  early  and  jaundice  late  or  not  at  all.  (2)  That 
the  hemorrhages  in  the  casc^  with  fibrosis  come  almost 
only  from  the  stomach  due  to  the  congestion  of  tlie 
gastric  mucosa  caused  by  obstruction  to  outflow  through 
the  vasa  brevia  by  the  congestion  in  the  splenic  system  of 
vessels  (Osier''),  or  to  erosins  or  rupture  of  varicose 
veins  in  tlie  lower  end  of  the  esophagus  and  cardia, 
while  the  hemorrhages  in  cases  with  endothelial  prolif- 
eration are  more  likely  to  be  general  in  their  occurrence 
and  appear  as  petechia  beneath  the  skin  and  mucous 
membranes,  epistaxis.  Ijleeding  from  the  gums.  etc. 
Cases  of  the  third  or  mixed  variety  frequently  show  both 
kinds  of  hemorrhage. 

The  spleen  now  to  be  described,  through  the  courtesy  of 
Dr.  Bevan.  was  removed  from  a  man  who  had  been  under  ob- 
servation at  intervals  for  four  years.  He  showed  the  typical 
symptoms  of  chronic  splenic  anemia — marked  enlargement  of 
the  spleen,  anemia  of  a  secondary  type,  leucopenia.  pigmenta- 
tion of  the  skin  and  hematemesis.  The  autopsy  showed,  be- 
sides general  anemia,  '"localized  subdiaphragmatic  fibrous  peri- 
tonitis with  torn  adhesions  and  calcareous  areas;  intra-hepatic 
cholelithiasis  and  fibrous  pericholangitis;  phleboliths  in  the 
pancreas;  patches  of  red  marrow  in  the  femur." 

The  spleen,  after  preservation  in  museum  fluids  for  some 
time,  weighed  more  than  1,000  grams,  and  measured  22..5  cm. 
by  13.5  cm.  by  7  cm. 

The  general  shape  is  well  jn-eserved.  The  external  surface 
shows  a  few  tags  of  adhesions  and  two  calcareous  areas  in 
the  capsule.  The  vessels  at  the  hilus  are  cut  ofT  very  close, 
but  there  is  some  evidence  of  calcareous  deposits  in  the  vein. 

Disseminated  over  the  cut  surface  are  very  numerous,  round, 
oval  or  branched,  reddish-brown  areas  about  2  mm.  in  diameter. 
These  areas  give  an  intense  reaction  for  iron  with  potassium 
ferro-cyanid  and  hydrochloric  acid.  Careful  dissection  of  these 
from  the  surrounding  splenic  tissue  shows  a  fusiform  mass 
about  the  size  and  shape  of  a  small  grain  of  wheat ;  and  two 
or  more  may  unite  by  their  proximal  ends  and  by  a  common 
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stem  become  attached  to  a  small  patent  artery,  or  they  may 
become  attached  to  the  artery  singly. 

]\ricroscopic  examination  shows  practically  uniform  changes 
t]irou<,diout  the  spleen.  Manj'  of  the  !Malpighian  bodies  appear 
noi-mal.  In  others  there  has  been  an  ingrowth  of  connective 
tissue  either  from  the  periphery  or  along  the  central  artery 
or  from  both  sources.    A  few  have  undergone  liyaline  change. 

Capsule,  trabeculae  and  reticulum  show  marked  proliferation 
of  connective  tissue,  much  of  which  is  of  distinctly  embryonal 
type.  In  the  inner  zone  of  the  capsule  and  the  lateral  zones 
of  the  trabeculae  there  are,  in  this  new  connective  tissue, 
numerous  wide  round  or  oval  spaces  lined  by  a  single  layer 
of  endothelium  and  completely  filled  with  closely  packed  red 
blood   cells. 

Proliferation  of  endothelium,  if  ]>resent  at  all.  is  extremely 
slight.  There  is  nothing  suggestive  of  the  conditions  de- 
scribed by  Gaucher,"  Bovaird,^"  and  Harris  and  Herzog."  An 
occasional  multinucloar  cell  is  seen. 

In  the  spleen  pulp  there  are  numerous  areas,  some  Ijeing 
quite  large,  composed  of  densely  crowded,  sometimes  more  or 
less  altered  red  blood  colls,  ajuong  which  is  a  fine,  wide-meshed 
network  of  fusiform  cells.  This  network  suggests  the  appear- 
ance of  pulp  spaces  enormously  dilated  by  the  stagnation  of 
blood  within  them  under  pressure.  Within  these  regions  are 
often  seen  wide  blood  vessels,  quite  full  of  blood  and  having 
extremely  thin  walls,  which  in  some  places  appear  to  have 
ruptured.  These  vessels  are  too  large  to  represent  distended 
spleen  sinuses  of  Weidenreich,^-  but  they  probably  represent 
the  pulp  veins  described  by  the  author.  The  condition  evidently 
indicates,  however,  some  obstruction  to  the  outflow  of  blood 
from  the  regions  so  involved. 

In  most  of  the  sections  there  are  seen  accuuuilations  of  pig- 
ment which  represent  sections  of  the  fusiform  masses  men- 
tioned above.  In  preparations  stained  with  hematoxylin  and 
eosin  this  pigment  is  yellowish  brown  or  deep  purple,  both 
colors  occurring  in  the  same  area  under  examination.  This 
deposit  has  occurred  chiefly  in  coarse  fibers,  which  are  often 
fragmented,  and  gives  a  beautiful  iron  reaction.  The  tissue 
within  these  regions  has  something  of  the  appearance  of  old 
scar  tissues  and  is  more  or  less  hyalin.  These  regions  are 
quite  definitely  marked  off  from  the  surrounding  spleen  tis- 
sue. Each  contains  a  blood  vessel,  a  part  of  whose  walls  are 
sometinu>s  pigmented.  The  size  of  the  ]>ignuMil('(l  region  varies 
roughly  with   the  size  of  this  vessel. 

0.  Oauchor :  Soninine  ^lodicnlo.  1S02.  p.  .".,'.1  ;  Abstract  in 
SohmldCs  .Tahrbuch,    1892,   ccxxxvi.    IS". 

10.  Rovnird:  Am.   .Tour.   Med.   Sc,  1900.  ixx.  .'^TT. 

11.  Harris  and  Ilcr/.ojr:    Annals  of  Snr^rory.   1001.  xxxiv.  111. 
IL'.    WeidonroicU  ;  Arch.  f.  mik.  Anat.  u.  Entwick.,  1901,  Ivili.  247. 
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111  tliis  connection  it  is  interesting  to  note  that  Ehrlicli"^ 
found  that  the  iron-containing  elastic  and  collogen  fibers  of 
sears  in  the  spleen  are  strongly  degenerated,  thickened  and 
fragmented,  and  further,  that  the  elastic  fibers  of  living  tis- 
sue in  the  neighborhood  of  hemorrhages  become  impregnated 
with  the  iron-containing  compounds  derived  from  the  blood 
pigment,  and  that  such  fibers  can  afterward  take  up  calcium. 

About  300  sections  parallel  to  the  capsule  were  made  and 
every  fourth  one  stained  and  mounted  in  order,  thus  making 
a  series  of  75  or  80  serial  sections  for  study.  The  masses  of 
pigment  deposit  could  then  be  studied  in  cross-section  through- 
out their  entire  extent. 

In  none  of  the  sections  does  the  artery  show  a  thrombus 
occluding  its  lumen;  it  is  always  patent,  though  in  some  sec- 
tions its  walls  appear  somewhat  collapsed.  The  artery  is 
surrounded  by  a  narrow  zone  of  connective  tissue  and  is  evi- 
dently a  small  trabecular  artery  ( Weidenreich^- ) .  In  ap- 
proaching one  of  these  pigment  deposits  from  the  capsule  one 
first  notices  red  blood  cells  in  the  tissues  surrounding  this 
artery.  Nearer  the  dejwsit  these  red  cells  become  more  and 
more  numerous  and  the  tissue  elements  are  pushed  wide  apart, 
forming  a  Avide-meshed  network  of  coarse  and  fine  fibers  among 
the  red  cells,  which  are  here  sometimes  coalesced  into  hom- 
ogeneous masses.  It  is  in  the  finer  of  these  fibers  that  the 
first  pigment  is  seen ;  in  the  very  next  section,  however,  the 
coarse,  fragmented  fibers  also  contain  pigment.  A  zone  of  red 
blood  cells  surrounds  the  mass  throughout  its  entire  length. 
Tavo  of  these  pigmented  regions  in  different  parts  of  the 
section  can  frequently  be  seen  to  unite  in  a  deeper  section  Avith 
junction  of  their  arteries.  In  sections  immediately  proximal 
to  the  deposit  one  finds  an  accumulation  of  red  cells  similar 
to  that  at  the  distal  end.  The  tissues  in  this  location  are 
greatly  distorted  by  the  presence  of  the  blooa,  but  in  each 
of  these  regions  there  is  an  area  a  short  distance  from  the 
artery  Avhich  represents  an  enormously  dilated,  thin-walled 
vein. 

The  following  is  ojffered  as  a  possible  explanation  of 
the  deposition  of  these  masses  of  calcinm  and  iron-con- 
taining pigment.  Since  they  immediately  surround  the 
artery  and  by  study  of  the  serial  sections  the  veins  are 
found  in  close  relation  to  this  vessel  proximal  to  the 
pigmented  region,  it  is  believed  that  the  pigment  deposits 
occurred  in  thrombi  of  such  veins.  Avhich  throml)i  have 
extended  distally  and  involved  sinuses  Avhich  are  drained 
by  this  vein  and  have  been  dilated  by  pressure  from 
obstructed  blood  current. 

13.  Ehrlicli  :  Centralbl.  f.  allKomeine  Path.  u.  path.  Anat..  190G, 
xvii,  177. 


The  accumulation  of  red  blood  cells  and  the  distension 
of  the  tissue  spaces  of  the  tralx'culfe  and  spleen  sinuses 
as  described  above  could  have  been  produced  by  some  ob- 
struction to  the  outflow  of  blood  from  the  territory  so 
involved.  Xo  definite  cause  for  such  obstruction  could 
be  found  in  the  sections.  It  might  l)e  suggested,  how- 
ever, that  in  such  an  enormous  spleen  the  total  blood 
space  must  have  been  enormously  greater  than  normal. 
This  being  true,  unless  the  afferent  and  efferent  vessels 
were  dilated  in  proportion  to  this  increase  of  blood  space 
the  rate  of  flow  of  the  blood  through  the  spleen  would 
of  necessity  be  diminished.  The  condition  of  the  splenic 
vein,  in  which  evidence  of  sclerosis  has  already  ])een  men- 
tioned, would  also  tend  to  the  slowing  of  the  blood  cur- 
rent through  the  spleen.  This  factor,  together  with  any 
change  in  the  walls  of  the  smaller  veins,  such  as  slight 
localized  endophlebitis,  could  easily  lead  to  the  forma- 
tion of  a  thrombus  with  complete  obstruction  of  the  out- 
flow of  l)]ood  from  the  region  drained  by  the  affected 
\('iii  witli  the  production  of  the  conditions  described, 
(liven  tills  region  of  thrombosed  vein  and  sinuses  and  an 
explanation  of  the  deposition  of  pigment  is  at  hand 
(see  Ehrlich^'').  This  is  only  suggested  as  an  explana- 
tion of  the  masses  of  pigment,  since  nothing  in  the  sec- 
tions studied  was  found  to  account  for  their  origin  def- 
initely. 

Road    Nov.    \-2.    ]'.m\. 
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^SIS.  WITH  A  PHKLLMIXARV  IJKPOKT  OX 

THE  STUDY  OF  AUTOLYSIS  BY  CKYO- 

SCOPTC   AXl^  COXDUCTIYTTY 

DKTKIJMIXATIOXS.- 
II.  niDKOX  WI-:i,LS  .\xn  K.  L.  BEXSOX. 

In  autolysis,  as  in  other  forms  of  proteid  disintegra- 
tion, the  essential  ]irocess  is  the  decomposition  of  large 
eolloidal  molecules  into  a  large  nundier  of  crystalloidal 
molecules.  As  the  (effect  of  a  substance  dissolved  in 
water  upon  the  fret^.ing  point  depends  entirely  upon  the 
number  of  molecules  and  ions  in  the  solution,  the  dis- 
integration of  proteid  molecules  by  enzymes  is  accom- 
panied by  a  corresponding  increase    in    the   depression 

*  Tlio  f\ill  ro|im-t  will  npiioar  in  tho  .Tonrnal  of  Rinloiriral 
Clicmisiiv.    I'.inT.    vol.    ii.    No.    f.. 


of  the  freezing  point  of  the  solution  containing  them. 
Something  concerning  the  nature  of  the  liberated  mole- 
cules can  be  ascertained  by  simultaneous  investigations 
of  the  conductivity  of  the  solution,  since  the  conductivity 
is  increased  by  the  electrolytes  only  and  not  by  such 
substances  as  sugar,  fats,  etc.,  which  might  be  liberated 
from  autolyzing  tissues.  Our  experiments  indicate  that 
such  cryoscopic  and  conducticity  determinations  give  a 
very  valuable  method  of  studying  the  rate  of  autolysis 
of  tissue  and  possess  great  advantages  over  the  methods 
in  general  use,  which  depend  upon  determination  of  the 
nitrogen  present  in  combinations  which  are  coagulable 
by  heat  or  precipitable  by  certain  reagents.  The  physical 
methods  require  but  a  small  fraction  as  much  time  as 
the  analytic  methods,  and  they  can  be  performed  with 
much  less  material  and  with  great  frequency,  so  that 
accurate  curves  can  be  obtained.  As  the  curves  of  con- 
ductivity and  freezing  point  are  found  to  parallel  one 
another  closely,  it  can  be  assumed  that  the  molecules 
liberated  from  the  autolvzing  tissues  are  chieflv  electro- 
lytes. 

The  question  as  to  whether  the  thyroid  causes  an  in- 
crease in  nitrogenous  metaliolism  through  stimulating 
effect  upon  autolysis  (which  is  of  special  importance  as 
throwing  some  light  upon  the  problem  as  to  whether  the 
autolytic  enz}Tnes  play  a  part  in  normal  metabolism  or 
are  only  of  importance  in  removing  degenerated  tissues) 
has  not  yet  been  finally  decided.  In  some  previous  ex- 
periments, using  analytic  methods,  it  was  found  that  the 
results  of  autolysis  of  liver  tissue  after  periods  of  from 
7  to  22  days  was  quite  the  same  with  or  without  the 
presence  of  thrvoid.  To  complete  these  figures  studies 
of  the  infiuence  of  the  thyroid  upon  autolvsis  during  the 
first  48  hours  were  made  by  the  conductivity  and  cryo- 
scopic methods.  The  results  obtained  again  fail  to  show 
any  influence  of  thyroid  upon  autolysis  of  livor  or  mus- 
cle tissue  in  vitro. 
Read  Jan.  14.  1907. 


DE]^rOXSTEATIOX   OF   THE   BLASTOMYCETIC 
OEGAXTS:\[  IX  SPUTmi. 

AXXA  ALBERS. 

Tlie  sputum  of  this  case  was  sent  by  Dr.  Lumsden 
of  Clayton,  Wis.,  for  examination  for  the  tubercle  bacil- 
lus.   Two  samples  have  been  received ;  the  first  was  a 


22 

morning  sputum,  which  was  bloody  and  of  a  very  tena- 
cious character;  the  second  specimen  was  a  day  sputum, 
Avhich  was  not  tinged  with  blood  and  was  quite  watery. 
Xeithcr  specimen  contained  tubercle  bacilli,  but  the  blas- 
tomycetic  organism  in  almost  pure  culture.  Expectora- 
tion is  more  profuse  in  the  morning. 

Dr.  Lumsden  then  forwarded  the  clinical  history  as 
follows : 

Male,  aged  64;  nationality,  Scandinavian;  occupation, 
farmer;  married.  Had  three  children,  of  which  two  died  sev- 
eral years  ago  of  pneumonia  and  septicemia.  On  further 
inquiry  the  children  had  small  pustules  over  the  entire  body. 

Suljective  Symptoms. — Patient  was  well  and  healthy  until 
the  beginning  of  July,  when  present  trouble  gradually  devel- 
oped. He  complains  of  pain  in  chest  and  abdomen,  not  severe, 
but  annojing,  dry  sore  throat  and  annoying  cough,  accom- 
panied by  dyspnea,  continuous  loss  of  strength  preventing  him 
from  working.     Appetite  poor. 

Objectwe  Symptoms. — Face  pale  and  emaciated.  Tongue 
coated  with  a  thick  Miiite  fur.  Eyes  normal,  conjunctiva 
anemic.  Skin  pale  and  flabby,  with  some  eruptions  scattered 
over  the  body,  which  are  a  trifle  larger  than  an  ordinary  pim- 
ple. They  are  slightly  raised  with  a  hyix?remic  area  around 
them. 

The  chest  is  flat,  with  marked  depression  of  supraclavicular 
spaces.  The  expansion  is  much  below  normal.  Dr.  Lumsden 
failed  to  find  any  pathologic  physical  findings  in  the  lungs. 
The  heart  sounds  are  scarcely  audible  and  the  apex  beat  ap- 
pears to  be  most  distinct  a  little  to  the  left  and  below  the 
nipple.  The  heart  gave  the  doctor  the  impression  that  it  was 
laboring  in  a  sack  of  fluid.  The  pulse  is  Aveak  and  irregular. 
The  temperature  is  normal. 

This  case  is  of  importance  from  an.  etiological  stand- 
point. The  question  arises,  did  he  acquire  this  disease 
from  his  children,  and  if  he  did,  how  ? 

On  account  of  the  short  time  since  the  arrival  of  the 
sputum  and  clinical  history  it  has  been  impossible  to 
get  further  details  regarding  the  patient,  and,  tliere- 
fore,  this  short  paper  must  be  considered  as  a  prelim- 
inary report. 

Dr.  Ormsby  of  this  city  was  the  first  to  demonstrate 
the  organism  in  sputum.  As  regards  the  number  of 
cases  that  may  occur  in  one  family  we  find  an  interest- 
ing report  in  the  Aiinnh  of  Siirgeiif.  Xovember,  1904, 
in  which  wo  find  a  report  of  three  cases  of  blastomycosis 
in  one  family.  The  first  case  was  a  girl  seventeen  years 
of  age  who  iiut  witli  a  nmawav  accident.     Double  in- 
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fection  with  bacillus  pyocvaneus  and  blastomycosis  fol- 
lowed. The  mother  developed  abscesses  eight  months 
later  in  various  parts  of  body.  The  brother  developed 
an  abscess  on  hip  about  same  time,  which  also  contained 
a  pure  culture  of  the  budding  form  of  the  organism.  The 
question  again  arises,  how  was  the  disease  spread  in  these 
cases  ? 

Read  Xov.   12,  190G. 
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THE  EFFECT  OF  CAEBOLIC  ACID  OX 
PHAGOCYTOSIS.* 

WILFRED  H.  :\IAX\VARIXG 

AND 

HAROLD  0.  RUH. 

(From  the  I'atliological  Laboratory  of  Indiana  University.) 

As  a  preliminary  investigation,  the  problem  was  under- 
taken of  determining  the  effect  of  certain  surgical  anti- 
septics on  phagocytosis.  The  data  so  obtained  with  hu- 
man leucocytes  are  of  surgical  interest  and  will  be  pub- 
lished in  full  elsewhere.  There  will  be  given  here  only 
those  results  obtained  in  certain  introductory  experi- 
ments with  carbolic  acid  and  rabbit  leucocytes. 

In  order  to  determine  the  effects  of  carbolic  acid  on 
phagocytosis,  increasing  quantities  of  a  solution  of  car- 
bolic acid  equimolecular  with  0.85  per  cent.  XaCl  solu- 
tion were  added  to  a  series  of  small  test-tubes,  and  the 
volume  in  the  tubes  made  up  to  a  constant  amount 
(1  c.c.)  with  salt  solution.  The  tubes  were  then  im- 
mersed in  a  thermostatic  water  bath  at  37.5°  C.  and 
1  c.c.  of  still-warm  defibrinated  rabbit  blood  added  to 
each.  At  recorded  times  1  c.c.  of  a  suspension  of  strepto- 
cocci in  physiological  saline  was  added  to  each,  and 
at  the  end  of  15^  30  and  60  minute  intervals  smears 
were  made.  These  smears  were  stained  by  Wright's 
method  and  the  number  of  ingested  bacteria  counted  in 
00  polymorphonuclear  leucocytes  of  each  smear. 

It  was  found  that  the  best  idea  of  the  variations  in 
these  counts  was  obtained  by  plotting  the  counts  on  a 
"leucocyte  scale."  This  scale  consists  of  20  diagrammatic 
leucocytes,  each  leucocyte  standing  for  5  per  cent.,  or 

*Work  aided  hv  the  Rnol^efeller  Institute  for  Medical  Hesearch. 
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FlR.  1. — riingoc.vtosis  picture.  Knob  leucocyte  In  the  above  scale  contains  the  average  numb« 
bacteria  found  In  5  per  cent,  of  the  polymorphonuclear  leucwytes  In  the  smear  counted,  the  l» 
cytes  being  arranged  In  order  of  decreasing  phagocytic  power.  The  figure  gives  an  accurate  CO* 
tlou  of  the  phagocytosis,  under  the  conditions  of  the  experiment. 
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'"'ig-  -. — Effect  of  carbolic  acid  on  rhagocvtosis.  Tlie  figure  sliows  the  variations  in  pliagocytic 
ver  as  increasing  amounts  of  carbolic  acid  are  added  to  constant  mixture  of  defibrinated  rab- 
blood  and  strentococcus  suspension.  Tlie  percentages  of  carbolic  acid,  in  the  final  dilution  of  the 
eriment.  is  indicated  below  each  column.     Counts  made  from  15-minute  smears. 
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Fig.   :i. — Effoct  of  oarbollc  ncld  on  phagocytosis.     Same  mixture:! 
counts  were  made  from  tlie  '.M  minute  smear. 
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''ig-  4. — Kffect  of  carbolic  acid  on    uliasrocvtosis.      Same 
t  counts  were  made  from  the  fju-miuute  smears. 
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one-twentieth,  of  the  jjolymorphonuclear  leucocytes  in 
a  single  smear.  Such  a  representation  of  a  typical  count 
is  shown  in  Figure  1.  In  this  count  one-twentieth  of 
the  leucocj'tes  contain  an  average  of  20  bacteria,  a  second 
twentieth  an  average  of  16  bacteria,  a  third  twentieth 
an  average  of  12  bacteria  and  so  on.  Plotted  in  this 
way  the  figure,  gives,  at  a  glance,  all  of  the  essential 
features  of  phagocytosis,  under  the  conditions  of  the 
experiment. 

Smears  made  at  the  end  of  15,  30  and  GO  minutes, 
in  the  above  experiment,  gave  the  counts  plotted  in 
Figures  2,  3  and  4. 

It  is  seen  from  these  figures  that  carbolic  acid  affects 
phagocytosis  in  three  ways:  (1)  by  decreasing,  ap- 
parently according  to  a  definite  quantitative  law,  the 
number  of  leucocytes  ingesting  bacteria,  (2)  by  slowing 
the  phagocytic  process  in  each  leucocyte,  and  (3)  by 
decreasing  the  ultimate  number  of  bacteria  taken  up  per 
leucocyte. 

This  phenomenon  is  capable  of  representation  in  a 
single  figure,  by  taking  the  average  of  the  phagocytoses 
at  the  three  periods  of  time.  Such  a  composite  picture 
is  shown  in  Figure  5. 

In  this  figure  a  recorded  reduction  in  phagocytic 
power  must  be  translated  as  a  combination  of  two  fac- 
tors: (1)  lessened  phagocytosis,  and  (2)  delayed  phag- 
ocytosis, a  slowing  of  the  phagocytic  process,  by  reduc- 
ing the  earlier  counts,  causing  a  reduction  in  the  re- 
corded average. 

The  same  data  can  be  recorded  as  a  curve,  by  calcu- 
lating for  each  smear  the  average  phagocytosis  per 
leucocyte,  the  so-called  Wright's  index.  The  calculated 
averages  are  given  in  Table  1,  and  shown  graphically 
in  the  broken  lines  A,  B  and  C,  of  Figure  6. 

TABLE    I.      THE    EFFECT   OF    CARBOLIC    ACID   ON    PHAGOCYTOSIS. 


Carbolic  acid,   per   cent..|     0    1 1/27 1 2/27 1 1/9    |4/27|5/27 

I 1 1 1 1 1 

Average    phagocytosis :    |         |  |  |  |  | 

At    l."i    minutes |3. 6612. 6.511. 66|1  ..51|0. 96  0.80 

At    :5()    minutes |4..36  4. 1.5  4.75|4.30|4.85  3.77 

At    6(1    minutes i.S.70|7.  28|7.02|5.80|7  .4.515.  43 


2/9  17/27 
1 


1.10 
4.10 
4.83 


0.46 

1.88 
3.88 


8/27(1/3  110/27 


I 

0.11 I  0.00 

0.061  0.00 

0.401  0.(».5 


0.08 
0.26 
0.63 


Total    average    |5..57|4.69|4.48|3.87|4.25  3.00|3.34  2.07|0.32|0.19|    0.02 
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Fic    G Effect  of  carbolir  acid  on   the  avorasro  plmKocytic  power  per  leucocyte.     Data  from  Tab 

1.  shown  Kraphlcallv.     'Ilic  l.rok.Mi  lines,  A.  1?  and  C.  show  the  observed  changes  in  Wright's  Index, 
the    15,    30    and    (";••  niln.ile    ol.scrvalions.    'riie  heavy   curve.   N.  gives  the  average  of  these  obserr 
tlons. 
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Fig.   7. — Effect  of  carbolic  acid   in  Wright's   Index. 
Figure  6  represented  as  a  percentage  curve. 
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Tlie  average  of  observations  A,  B  and  C,  shown  in 
Curve  X  (Fig.  G)  and  reproduced  as  a  percentage  curve 
in  Figure  7,  gives  all  of  the  essential  features  of  the 
experiment.  From  this  curve  it  is  seen  that  the  addi- 
tion of  carbolic  acid  to  rabbit  blood  causes,  from  the 
first,  a  reduction  in  phagocytic  power.  This  reduction 
continues  at  a  fairly  uniform  rate  till  the  percentage  of 
carbolic  acid  readies  2/9  per  cent.,  when  but  about  00 
])er  cent,  of  the  original  phagocytosis  takes  place.  A 
further  increase  in  carbolic  acid  causes  a  very  rapid,  al- 
most precipitous,  drop  in  phagocytic  power,  phagocytosis 
practically  ceasing  as  soon  as  the  percentage  of  carbolic 
acid  reaches  1/3  per  cent. 

It  is  to  be  noted  that  at  no  time  in  the  experiment 
was  a  stimulation  of  phagocytosis  observed. 

SUMMARY. 

1.  Carbolic  acid,  added  to  rabbit  blood,  lessens  the 
phagocytosis  of  streptococci :  (1)  by  decreasing  the  num- 
ber of  leucocytes  ingesting  bacteria,  {2)  by  showing  the 
])liagocytic  process  in  the  ingesting  leucocytes,  ?nd  (3) 
by  decreasing  the  ultimate  number  of  bacteria  taken  up 
per  leucocyte. 

2.  On  adding  increasing  quantities  of  carbolic  acid  to 
rabbit  blood  the  average  number  of  streptococci  taken 
up  per  leucocyte  decreases  rapidly  from  the  first.  This 
decrease  continues  at  a  fairly  imiform  rate  till  the  per- 
centage of  carbolic  acid  reaches  2/9  per  cent.,  when  a 
])recipitate  decrease  takes  place,  phagocytosis  ceasing  at 
1/3  per  cent. 

3.  At  no  time  in  the  experiment  was  a  stimulation  of 
phagocytosis  observed. 

Read  April  8.  1907. 
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EV:\iI>II   OLAXDS,  CAFSlXO  OBSTRUC- 

TlOX   OF  THE  SUPERIOR  VEXA 

CAVA. 

A.  M.  STOBER. 

CLIMCAL    UISTOUV. 

(Abstract  from  History  Sheet.) 
Patient. — C.    W.     ^hilatto.    npod    4!t,    laborer,    entered    Cook 
County  Hospital  on  September  20,  100(i,  and  was  admitted  to 
the    service   of   Dr.    Tieken.     His    illness   began    the    preceding 
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July  with  pain  in  the  right  shoulder.  This  pain  was  spon- 
taneous in  origin  and  continuous  in  character.  A  short  time 
later  pain  and  swelling  occured  in  the  right  arm  and  side  of 
chest,  gradually  increasing  in  severity  to  the  time  of  his  en- 
trance into  the  hospital.  Weakness  and  emaciation  have  been 
progressive  since  the  onset  of  the  illness.  There  is  no  histoiy 
of  gastric  renal  or  venereal  disease.  Family  history  is  neg- 
ative. 

Physical  Examination. — Patient  is  a  middle-aged  man  fairly 
well  developed.  The  lower  extremities  show  marked  emacia- 
tion. The  right  arm  and  side  of  neck  and  both  sides  of  chest 
are  swollen,  edematous  and  painful  on  pressure.  The  skin  is 
dry,  the  respirations  are  normal  and  the  pulse  is  rapid  and 
of  fair  tension. 

The  right  pupil  is  dilated  but  both  pupils  react  to  light  and 
accommodation.  The  cervical  lymph  glands  at  the  base  of  the 
neck  on  the  right  side  are  enlarged  and  firm,  the  largest 
measuring  several  centimeters  in  diameter.  The  axillary 
glands  on  this  side  are  also  slightly  enlarged.  Two  small 
nodular  areas  can  be  felt  over  the  8th  rib  on  the  left  side  of 
the  chest  and  over  the  9th  rib  on  the  right  side. 

On  examination  of  the  chest  a  diminished  expansion  on  deep 
inspiration  is  noted.  Dullness  is  elicited  by  percussion  over 
the  angle  of  the  scapula  and  anteriorly  above  the  second  rib 
on  the  right  side,  with  diminished  resonance  over  the  upper 
part  of  the  sternum  and  the  base  of  the  left  lung.  On  auscul- 
tation numerous  fine  and  coarse  rales  are  heard  over  both 
lungs.  The  area  of  heart  dullness  is  normal  and  the  tones 
rapid  and  clear. 

On  abdominal  examination  the  liver  extends  from  the  fifth 
rib  to  two  fingers  breadth  below  the  costal  margin.  The  spleen 
is  not  palpable.  A  sense  of  resistance  however  is  encountered 
in  this  area.  Examination  of  extremities,  genitalia  and  ner- 
vous system  elicits  no  abnormal  cnange  except  of  the  right 
arm  as  noted  above. 

Vrijie  Examination. — Color,  brick  red:  Reaction,  acid:  S.  G. 
1024.  Xo  sugar  or  albumen.  Sediment  contains  amorphous 
urates.     Xo  casts  found. 

Blood  Examination. — Leucocytes,  20,000  per  c.mm.  A  dif- 
ferential count  showed  polymorphonuclear  cells  83  per  cent., 
small  lymphocytes  6  per  cent.,  large  lymphocytes  9  per  cent., 
eosinophiles  2  per  cent. 

The  patient  remained  in  the  hospital  until  Sept,  29,  during 
which  time  except  for  progressive  weakness  there  was  little 
or  no  change  in  his  condition.  The  temperature  varied  between 
97  and  99.4  F.  The  last  day  it  reacheu  102  F.  A  frequent 
cough  with  abundant  muco  purulent  expectoration  disturbed 
the  patient's  sleep  and  a  peculiar  Avheezing  sound  accompanied 
respiration.  A  tuberculin  test  provoked  no  reaction.  There 
was    no    change    in    physical    findings    except    that    the    edema 
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became  more  marked.  The  patient  became  irrational  toward 
the  end  and  died  a  few  days  after  his  removal  from  the  hos- 
pital.    The   clinical   diagnosis  was  media.stinal   sarcoma. 

AUTOPSY    KEPOUT. 

Permission  for  an  autopsy  was  obtained  from  the  relatives 
but  complete  examination  was  difficult  because  the  incision 
was  required  to  be  limited  to  tiic  thorax. 

The  body  was  that  of  a  middle-aged  mulatto  in  a  fair  state 
of  preservation.  Postmortem  lividity  and  rigidity  were 
marked.  The  licad,  nock,  chest  and  right  arm  were  edematous 
and  the  cervical  and  axillary  lyiiipli  glands  on  the  right  side 
were  palpable. 

On  removing  the  sternum  the  anterior  margins  of  the  lungs 
were  seen  to  be  separated  by  a  tumor  mass,  lying  in  front 
and  to  the  right  of  the  trachea,  and  intimately  connected  with 
the  lung  and  large  vessels  of  that  side. 

The  j)l('iiral  cavities  contained  a  considerable  quantity  of 
clear  bloody  fluid.  Fibrous  adhesions  existed  at  the  right  apex 
and  about  the  tumor. 

The  pericardial  cavity  contained  a  small  quantity  of  clear 
fluid.     Its  layers  were  normal  in  appearance. 

The  tumor  mass  and  the  important  viscera  were  removed  to 
the  laboratory  for  further  study  and  description.  The  an- 
atomical diagnosis  was  as  follows;  Hypernephroma  of  left 
adrenal,  with  metastases  in  the  mediastinal  lymph  glands 
causing  obstruction  of  the  superior  vena  cava,  and  its  inter- 
costal and  innominate  branches;  Other  metastases  in  the  re- 
troperitoneal, peribronchial,  cervical  and  axillary  lymph 
glands;  parenchymatous  degeneration  of  kidneys;  congestion 
of  mucosa  of  larynx  trachea  and  bronchi ;  passive  congestion, 
edema  and  anthracosis  of  lungs,  with  partial  atelectasis  of  left 
lower  lobe;  hyperplasia  and  anthracosis  of  peribronchial 
lymph  glands;  diffuse  atheroma  of  thoracic  and  abdominal 
aorta;    fibrous   pleuritis. 

The  primary  tumor  lies  above  ami  internal  to  the 
left  kidney,  comiiressing  its  substance  and  producing  a 
marked  ttattening  from  the  hilus  to  the  upper  pole.  It 
occupies  the  jiosition  of  the  left  adrenal,  of  which  no 
ti'acc  can  be  touiuL  The  outline  is  rounded,  except 
in  Ibat  ])art  adjacent  to  the  kidney,  where  it  also  is 
somewhat  flattened.  It  nu'asures  13  cm.  in  diameter 
and  7  cm.  in  thickm.^s.  A  well-defined  capsule  surrounds 
the  mass  except  at  the  internal  border,  where  the  tissue 
is  iieerotic.  At  the  u|ii)er  ])art  the  growth  has  broken 
tbi'Dugh  the  cajisiile  and  snuill  nodular  masses  continu- 
ous with  this  area  lie  on  its  external  surface.  The  con- 
sistency is  soft  and  on  section  a  definite  structure  can 
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be  determined.  From  the  middle  of  the  internal  border 
a  band  of  fibrous  tissue  containing  large  vessels  extends 
into  the  tumor  and  from  this  band  radiate  fibrous  septa, 
dividing  the  growth  into  irregular  nodes  and  nodules. 
The  tissue  itself  is  opaque  white  in  color,  with  minute 
orange  yellow  areas  scattered  throughout.  The  fibrous 
septa  are  translucent,  except  for  a  few  brown  pigmented 
areas  representing  old  hemorrhages.  The  internal  por- 
tion, or  that  part  nearest  the  spme,  is  very  soft  and 
necrotic,  and  the  capsule  at  this  point  has  disintegrated. 
For  this  reason  the  vascular  supply  of  the  tumor  is  dif- 
ficult to  determine.  The  entire  capsule,  however,  is 
well  supplied  with  vessels. 

The  left  kidney,  although  intimately  connected  to  the 
above,  is  not  infiltrated  by  it.  The  upper  portion  is 
flattened  as  previously  described,  but  the  lower  portion 
appears  normal,  except  that  the  cortex  is  somewhat  swol- 
len and  paler  than  normal.  The  cortex  measures  7  to  9 
mm.  in  thickness,  the  TDvramids  measuring  15  to  19  mm. 
The  surface  of  the  kidney  is  smooth,  and  the  capsule 
strips  readily  leaving  an  unbroken  surface. 

The  retroperitoneal,  mediastinal,  peribronchial,  right 
cervical  and  axillary  lymph  glands  present  more  or  less 
general  enlargement,  and  on  section  show  areas  of  tis- 
sue similar  to  the  primary  tumor.  The  retroperitoneal 
glands  are  2  to  3  cm.  in  diameter  and  adherent  to  each 
other,  the  entire  mass  measuring  about  8  cm.  in  diam- 
eter. 

The  mediastinal  tumor  proper  consists  of  seven  en- 
larged lymph  glands  and  metastatic  nodules  fused  into 
an  irregular  mass  measuring  9  cm.  in  the  vertical  di- 
rection, 5  cm.  transversely  and  7  cm.  in  the  antero- 
posterior diameter.  This  lies  anterior  and  to  the  right  of 
tbe  trachea,  to  which  it  is  intimatelv  attached,  displac- 
ing the  aorta  and  its  innominate  branch  forward  and 
to  the  left,  so  that  the  latter  in  its  entire  course  is 
almost  directly  anterior  to  the  trachea. 

The  openings  of  the  innominate,  left  subclavian  and 
carotid  vessels  appear  as  transverse  slits  in  the  arch  of 
tlie  aorta  and  occupy  a  space  only  3  cm.  across.  The 
right  bronchus  is  displaced  downward  in  such  a  man- 
ner that  for  a  distance  of  5  cm.  its  course  is  nearly  ver- 
tical. In  its  extension  outAvard  from  the  trachea,  the 
tumor  surrounds  and  encloses  the  superior  vena  cava 
with  its  left  innominate  and  right  intercostal  communi- 
cating branches,  completely  occluding  the  latter.     The 
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left  innominate  vein  passes  directly  through  the  mass 
and  is  markedly  compressed.  The  right  innominate  \ein 
passes  along  the  external  border  and  is  ])artially  en- 
closed by  projecting  nodules.  One  node  globular  in  out- 
line and  -i  cm.  in  diameter  has  broken  through  the  vein 
wall  and  projects  into  the  lumen  as  an  irregular  rounded 
area  2  cm.  wide  and  3  cm.  long.  The  lower  portion  of 
this  area  encroaches  on  the  bifurcation  of  the  superior 
vena  cava  into  its  innominate  branches  and  projects  into 
it  for  a  distance  of  5  mm.,  partially  occluding  the  same. 
The  surface  of  this  projection  is  rough  and  friable,  and 
small  pieces  are  easily  detached.  The  superior  vena 
cava  in  the  upper  part  of  its  course  is  com))rcssed  from 
before  backward,  the  nodules  anterior  to  it  causing  small 
elevations  on  its  internal  surface.  On  section  this  tissue 
presents  an  appearance  similar  to  the  other  metastases, 
except  in  a  few  areas,  which  are  mottled  by  anthracotic 
])igmcntation. 

The  histologic  examination  revealed  nothing  meriting 
detailed  description.  The  usual  apjiearances  of  hyper- 
ne])hroma  were  present  in  all  the  sections  made  from 
either  the  primary  or  metastatic  growths.  In  the  latter 
the  resemblance  to  adrenal  tissue  was  often  absent,  and 
large  regions  of  necrosis  were  found,  as  well  as  manv 
extremely  large  cells,  with  correspond injxlv  large  nuclei. 
In  sections  of  the  tumor  from  the  outer  laver  of  the 
pericardium  simulation  of  the  cortical  portion  of  the 
adrenal  was  met  with. 

Road  Deceinber   10.   lOOIi. 


REPORT  OF  A  CASE  OF  P.X  Kl'MOCOCCUS  PY- 
EMIA FOLLOWmCr  RETPOPHARYNGEAL 
AND  TONSILLAR  ABSCESSES. 
F.  G.  ELLIS. 

The  ease  to  be  voported  is  that  of  F.  A.,  an  unmarried 
teamster,  aged  19  years  and  Amoriean  born,  who  was  ad- 
mitted to  Cook  Connty  Hospital,  on  November  1."),  100(>.  under 
the  Service  of  Dr.  Hartmann,  to  wliom  1  am  indebted  for  per- 
mission  to  report  the  case. 

He  never  had  rheumatism  or  tonsillitis,  nor  furunenlosis  or 
swelling  of  the  extremities.  Two  weeks  before  admission  his 
left  forearm  began  to  swell  and  get  red  and  a  few  days  later 
the  swelling  broke.  His  description  of  the  lesion  suggested 
carbuncle.  He  then  went  to  bed  and  while  there  the  calves  of 
botli   legs  and  the   right  knee  became  sore  and  stiflF.     His  ap- 
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petite  was  poor  and  bowels  sluggish.  He  had  no  headache, 
cough,  chills  or  epistaxis. 

Examination  on  admission  shows  tlie  iiationt  to  be  in  poor 
condition  physically  and  mentally.  The  calves  of  both  legs 
are  very  tender,  hard  and  edematous  and  he  is  unable  to  stand. 
Pulse  is  110  and  dicrotic.  Temperature  100  F.,  respirations 
24  but  not  labored.  On  the  left  forearm  is  an  area  about  the 
size  of  a  silver  dollar,  from  which  the  skin  is  gone  and  the 
muscle  exposed.  The  edges  of  this  ulcerated  area  are  perpen- 
dicular, indurated  slightly  but  not  much  elevated.  Surrounding 
it  is  a  red  zone  about  six  centimeters  wide  in  which  the  outer 
layers  of  the  epidermis  are  loosened.  There  is  no  evidence  of 
lymphangitis   about    it. 

The  right  knee  is  swollen,  tense  and  red  on  the  inner  surface 
and  evidently  contains  Huid.  The  left  leg  has  a  red  elevated 
fluctuating  area  over  the  anterior  aspect.  The  pupils  are 
equal  in  size  and  normal  in  reaction.  From  the  upper  lid 
of  the  right  eye  a  little  cyst  projects  which  appears  to  be  in- 
fected. The  tongue  is  coated,  fissured  and  dry.  There  are 
no  palpable  cervical  glands. 

Examination  of  the  lungs  is  negative  but  there  is  a  blowing 
systolic  murmur  over  the  apex  of  the  heart,  not  definitely 
transmitted.  Dullness  is  increased  three  centimeters  to  the 
left  of  the  nipple  line.  The  liver  is  enlarged,  projecting  two 
or  three  fingers  breadth  below  the  costal  arch.  There  is  no 
tenderness  or  rigidity  of  the  abdomen. 

Examination  of  the  urine  showed  a  specific  gravity  of  1020, 
acid  reaction,  negative  as  to  sugar,  but  the  presence  of  albu- 
min, pus  and  red  blood  cells  in  considerable  quantities.  Two 
days  after  admission  the  left  eye  became  red  and  a  purulent 
secretion  formed.  A  few  pustules  appeared  on  the  face  which 
were  opened,  but  the  next  day  there  were  hundreds  of  them 
all  over  the  body,  both  eyes  were  swollen,  red,  and  the  breathing 
began  to  be  labored.  The  lesion  on  the  left  forearm  spread 
rapidly  and  a  large  right  lumbar  abscess  was  opened  at  this 
time.  Cultures  from  the  blood,  and  pus  from  these  abscesses 
were  made  and  both  showed  lance-shaped  encapsulated  dip- 
lococci.  The  next  day  the  patient  became  delirious  and  dyspneic. 
and  many  more  pustules  appeared  over  his  body.  At  this 
time,  four  days  after  his  admission,  the  pulse  was  130.  temper- 
ature 105  F.  and  respirations  44,  but  gradually  increased  until 
death  occured  on  the  evening  of  the  fourth  day. 

At  the  autopsy  the  following  anatomical  diagnosis  was 
made:  Ajscess  of  the  right  tonsil  and  retro-pharyngeal  abscess 
on  the  left  side;  cervical  lymph  glands  enlarged;  metastatic 
abscesses  in  the  lungs,  trachea  and  skin ;  anemic  infarct  of 
the  right  kidney;  cloudy  swelling  of  liver  and  kidneys;  the 
tongue  is  normal  in  size  and  shape;  the  right  tonsil,  which 
is  swollen,  has  an  ulcer  on  it  about  two  centimeters  broad  and 
three    centimeters    long    and    one    millimeter    deep.     The    edges 
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are  clean  cut  and  indurated.  Deep  in  the  tonsil  is  a  cavity 
about  the  size  of  a  pea,  irregular  in  shape,  with  a  necrotic 
Iinin<r  membrane.  The  remainder  of  the  tonsil  is  red  in  color. 
Above  and  to  the  right  of  the  left  tonsil,  just  behind  the  an- 
terior pillar  of  the  fauces,  is  a  cavity  large  enough  to  contain 
two  or  three  centimeters  of  fluid.  This  cavity  has  a  necrotic 
lining  membrane.  A  minute  sinus  found  with  a  small  probe 
leads  from  the  floor  through  the  tonsil  and  opens  into  the 
pharynx. 

The  lymph  glands  about  the  tonsil  on  both  sides  appear 
greatly  enlarged  and  also  those  down  both  sides  of  the  trachea. 
They  are  not  progressively  from  above  downward  or  below 
upward,  but  irregularly  enlarged,  ranging  in  size  from  a  pea 
to  two  by  five  centimeters.  This  enlargement  of  the  periton- 
sillar and  peritracheal  glands  is  continuous  with  enlarged 
peribronchial  glands. 

Tiie  lining  membrane  of  the  trachea  is  smooth.  On  the 
posterior  wall,  about  five  centimeters  above  the  bifurcation, 
there  are  two  small  yellow  abscesses,  two  millimeters  in  diam- 
eter in  the  mucosa. 

The  right  lung  is  soft,  crepitates  easily  and  is  normal  iii 
size.  Externally  it  is  of  a  bluish  color  and  the  lower  lobe  is 
■covered  with  numerous  small  red  elevated  patches  of  irregular 
shape,  varying  in  diameter  from  one  millimeter  to  one  centi- 
meter. On  the  middle  and  upper  lobes  the  patches  are  irreg- 
ular, firmer,  and  yellow  instead  of  red,  with  a  narrow  red 
margin,  some  having  a  diameter  of  three  centimeters.  On  the 
posterior  surface  of  the  upper  and  lower  lobes  there  are  fibrous 
adhesions.  On  section  the  lung  is  pale  red  in  color,  congested 
at  the  base  and  infiltrated  with  coal  pigment.  Sections  throug.i 
the  red  patches  show  dark  red  indurated  areas  with  destruc- 
tion of  the  normal  lung  tissue  and  a  yellowisli  point  in  the 
center  of  each  patch.  A  section  of  the  yellowish  patches 
shows  necrosis,  and  multiple  abscesses  are  scattered  throughout 
the  interior  of  the  lung  and  seem  to  be  situated  close  to  the 
wall  of  the  bronchioles.  About  twenty  of  these  abscesses  are 
to  be  seen  on  the  cut  surface  of  a  section  through  the  center 
of  the  lung  from  above  downward,  and  varying  in  size  from 
abscesses  about  one  millimeter  in  diameter. 

The  left  lung  is  redder  in  color,  owing  to  the  red  patches  on 
the  surface  being  more  difTuse,  and  this  color  is  more  marked 
on  the  posterior  and  external  surfaces.  On  section  the  red  area 
is  congested  and  of  a  deep  red  color.  Sections  of  the  yellow 
patches  show  necrosis  and  the  cut  surface  shows  about  ten 
abscesses  about  one  millimeter  in  diameter.. 

The  right  kidney  is  about  normal  in  size  and  shaiH\  It  is 
pale  red  in  color  except  at  the  upjier  and  ]iosterior  pole,  where 
there  are  red  and  yellow  ])atches  having  the  same  appearance 
as  those  on  the  surface  of  the  lungs,  but  smaller.  Oi\  section 
the   corte.x    is   normal    in    width    and   appearaiu-e.     The    pelvic 
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mucosa  and  vessels  are  surrounded  by  adipose  tissue.  At  the 
upper  end,  in  one  of  the  pyramids  is  a  small  round  abscess 
about  one  millimeter  in  diameter.  Section  through  the  red 
patches  seen  externally  shows  necrosis  of  the  cortex  surrounded 
by  a  deep  red  congested  zone.    The  left  kidney  is  normal. 

BACTERIOLOGY. 

The  B.  coli  communis  was  isolated  from  lung,  spleen,  liver 
and  kidney.  From  the  lung  the  diplococcus  pneumonite  was 
obtained.  The  organism  was  identified  by  means  of  the  usual 
culture  media  and  also  by  its  reaction  on  ascitic  litmus  inulin- 
agar  (Reudiger)  and  the  fermentation  of  inulin  serum  water 
(Hiss).  Cover-glass  preparations  showed  a  lance-shaped  dip- 
lococcus. Gram  positive  and  a  Avell-formed  capsule  was  dem- 
onstrated. 

Histologic  Exainination. — The  right  kidney  shows  areas  of 
hemorrhagic  infiltration  of  the  stroma  in  which  nearly  all 
the  cell  nuclei  of  the  tubules  have  disappeared;  the  glomeruli 
are  swollen  but  have  a  few  nuclei  remaining.  In  the  spleen 
there  is  slight  increase  of  fibrous  tissue  around  vessels,  the 
trabeculne  are  thickened  and  the  organ  is  congested.  Numerous 
Gram  positive  diplococci  occur  in  the  sinuses  of  the  spleen. 
The  alveoli  of  the  lungs  are  completely  filled  by  an  exudate 
of  polynuclear  cells,  red  blood  cells  and  serum.  ]\Iany  necrotic 
areas  are  to  be  seen. 

The  liver  is  somewhat  congested  but  otherwise  negative. 
The  salivary  and  l,vmphatic  glands  are  unaltered.  In  sections 
through  one  of  the  tracheal  abscesses,  diplococci  which  are 
Gram  positive  are  numerous. 

In  reviewing  the  literature  I  could  only  find  two  cases 
reported  wliicli  seemed  to  bear  any  resemblance  to  this 
one. 

The  first  one  was  reported  by  Foulerton,^  in  which 
the  anatomic  diagnosis  at  autopsy  was  petechial  hemor- 
rhages in  the  skin,  deepish,  ragged  ulcer  on  right  ton- 
sil, blood  clot  in  upper  part  of  pharvnx.  gastritis,  and 
hemorrhages  on  pleura,  epicardium  and  the  surface  of 
the  liver. 

The  diplococcus  pneumonia  was  isolated  from  the 
blood  of  the  femoral  vein  and  the  hemorrhagic  spots 
in  the  face  and  lung. 

He  says,  further,  that  a  consideration  of  the  pathol- 
ogy of  the  case  suggests  that  the  primary  lesion  was  per- 
haps a  pneumococcic  infection  of  the  right  tonsil,  though 
this  was  not  proved.  The  infection  of  the  stomach  then 
resulted  from  the  swallowing  of  the  parasite  and  the 
general  infection  followed  the  invasion  of  the  stomach. 

1.  Lancet.  190ii.  i,  1027. 
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The  .second  cas^e  was  roported  by  P>comel  in  the 
Chronica  Medica  (Lima,  Peru),  Aut;.  15,  190G,  a  synop- 
sis of  which  appeared  in  the  Jouvn/d  of  the  American 
Medicfil  Association.  1900.  xxxvii,  pajje  1357.  A  patient 
with  pneumonia  exhibited  numerous  aljscesses  in  the 
forearm  and  chest,  from  which  the  i)neumococcus  was 
derived  unassociated  with  other  micro-oro;anisms. 

Over  a  dozen  hir«,a'  abscesses  of  this  kind  required 
evacuation,  two  of  tliem  in  the  sahvary  .ffhinds.  Com- 
plete recovery  in  six  weeks. 

Ill  conclusion,  1  wish  to  thank  Dr.  E.  \l.  T^eCount  of 
ihc  Iiush  ^Medical  T^aboratory  for  his  miny  lielpful  sug- 
,i;'estions  in  the  i)i"('paration  of  this  report. 

Read  January    14,    1!)07. 


I'KIMXKAL  AB.SCKSS,  .smniLVTlOX   OF  THE 

SEMINAL  PASSAGES  AXD  ASCEXDIXG 

PYELOXEPHPITIS  FOLLOWIXG  A 

FALL  OX  THE  PEHIXEIM. 

F.  G.  ELLIS. 

\\  .  \\  ..  :ni  iiiinianicd  laborer,  was  admitted  to  Cook  County 
Hospital  on  Oct.  :50.  1!»0(),  to  the  serviees  of  Dr.  Ileywood  with 
the  diagnosis  of  starvation  and  ischio-rectal  abscess.  The 
patient  stated  that  two  weeks  before  this  date  he  had  falltn 
strikin<j  the  perineum.  I)ut  did  not  have  the  injury  treated, 
sleeping  most  of  the  time  in  a  barn.  He  had  no  difficulty  in 
urinatino.  On  examination  he  was  found  to  be  poorly  nour- 
ished and  the  body  was  very  cold.  The  pulse  was  imperceptible 
and  tlic  respirations  shallow  and  rapid.  The  j)npils  were  dila- 
ted and  would  not  re-ict.  The  lungs  were  empliyscmatons  with 
disseminated  rales  all  over  the  chest.  There  was  ihillness  over 
llie  blaihh'V  aliove  the  .symphysis.  In  the  ano-genital  region 
llicri'  \\;i>  a  large  Muctuating  swelling.  rt'<l.  tender  and  sur- 
)(iuiid('<l  lpy  cdcina.     There  was  some  ]ins  around  the  anus. 

lie  was  treated  by  heat  and  stinuilatitni.  l)nt  it  was  thought 
ndvjsalilc.  nil  a<(iiuiit  of  the  eondition  of  the  patient,  not  to 
|ia<>  tlie  catlietir  or  npcn  t'.ie  abscess.  The  patient  died  nine 
liours  after  ailmission. 

The  autopsy  was  jierformed  a  few  hours  after  ih-ath  with  the 
following  anatomical  diagnosis:  Traumatic  ruptiue  of  the 
urethia  with  minary  infiltration  of  the  cellular  tissue  of  the 
perineum  and  sciotum.  iwrineal  abscess,  bilateral  abseesses  of 
the  seminal  vesicles,  ehronic  catarrhal  cystitis,  tlilated  ureters. 
bilateral  hydr(Uie])hrosis.  ehronic  interstitial  neidnitis,  ascend- 
ing Mippurative  pyelone|)hritis.  acute  edema  of  the  lungs. 
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In  the  urethra  12  cm.  from  tiie  distal  end.  alonji'  tlic  iloor, 
0.5  cm.  to  the  right  of  the  median  line  is  an  opening  C  em.  in 
length,  extending  backward  to  within  0..5  cm.  of  the  prostate 
gland.  This  slit  connects  the  urethra  with  a  cavity  the  shape 
of  an  apple,  the  antero-posterior  diameter  of  which  is  12  cm., 
the  vertical  6.5  cm.,  the  lateral  diameter  9  cm.  and  which  ex- 
tends downward  from  the  urethra,  backward  and  slightly  to 
the   right,   so  that   the   right  wall   is  6   cm.   and   the   left  wall 

3  cm.  from  the  median  line.  The  burrowing  is  most  marked 
to  the  right  and  toward  the  perineinn,  corresponding  to  a  red 
and  indurated  point  externally  on  the  perineum  2  cm.  anterior 
to  anus,  and  .3  cm.  to  the  right  of  median  raphe.  The  roof 
of  the  posterior  portion  of  this  abscess  cavity  is  formed  by 
the  distended  seminal  vesicles,  the  prostate,  and  .3  cm.  of  the 
posterior  urethra.  In  front  the  roof  of  the  urethra  is  under- 
mined 1  cm.  There  is  no  commimication  between  this  cavity 
and  the  infiltrated  scrotum,  rectvim  or  bladder.  It  is  located 
entirely  in  the  areolar  tissue  of  the  perineum. 

On  dissecting  away  the  rectum  there  is  foimd  a  mass  situated 
behind  the  bladder  and  which  includes  the  prostate,  the  sem- 
inal vesicles,  the  distal  ends  of  the  vasa  deferentia  and  the 
ureters.  This  mass  is  7  cm.  antero-posteriorly,  7  cm.  later- 
ally and  4  cm.  vertically.  The  walls  are  extremely  indurated 
except  the  proximal  portion  covered  by  peritoneum  in  tlie 
cul-de-sac,  where  they  are  decidedly  thin.     A  horizontal  section 

4  cm.  posterior  to  the  beginning  of  tlie  prostate  reveals  two 
abscess  cavities,  each  the  size  of  a  hickory  nut,  the  right  being 
a  trifle  the  larger.  IMeasurements  show  the  right  cavity  3  cm. 
antero-posteriorly,  2.5  cm.  laterally,  and  2  cm.  vertically. 
The  left  cavity  is  the  same  shape  but  a  trifle  smaller.  There 
are  multiple  small  abscess  cavities  in  this  mass,  situated  on 
either  external  wall,  more  in  the  right  than  in  the  left.  The 
abscess  has  burrowed  laterally  into  either  lobe  of  the  prostate 
so  that  the  outer  walls  of  the  cavities  are  within  the  lobes  of 
the  prostate.  The  mouths  of  the  ejaculatory  ducts  measure 
2  mm.  A  second  horizontal  section  1.5  cm.  posterior  to  the 
one  just  described,  reveals  another  cavity  composed  of  the  two 
coalescent  seminal  vesicles.  The  outer  walls  of  tlie  vesicles 
are  markedly  indurated,  and  the  inner  Avails  have  completely 
disappeared.  This  cavity  measures  4  cm.  antero-posteriorlj', 
3.5  cm.  laterally  and  3.5  cm.  vertically.  Tlie  distal  wall  of 
this  cavity  forms  the  proximal  wall  of  the  two  cavities  pre- 
viously described;  this  partition  wall  is  2  mm.  thick.  Tlie 
lumens  of  the  A'esicles  have  been  so  constricted  at  this  point 
that    it   is   impossible  to  locate  them.     The   lining  is   necrotic. 

The  bladder  is  not  distended.  The  walls  are  slightly  thick- 
ened. The  mucous  membrane  is  rough  and  the  lining  is  absent 
in  places. 

The  ureters  are  iionnal  in  leiigtii  only.  Tlie  walls  are  infll- 
trated  and  thickened.     'I'he  iliaiiiicl   of  each  is  dilated   tlirouuli- 
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out  and  in  three  or  four  places  it  will  admit  the  little  finger; 
however,  the  greatest  dilation  is  found  at  the  proximal  ends 
as  they  pass  to  the  pelves  of  the  kidneys.  From  the  right 
hilum  the  extreme  distention  extends  downward  for  7  cm.  along 
the  right  ureter,  along  the  left  for  6  cm. 

in  both  kidneys  the  pelves  and  calices  are  gieatly  dilated, 
and  ill  some  places  the  dilatation  extends  through  almost  to 
tile  capsule.  The  pelvic  lining  is  thick  and  roughened  and 
the  extremely  dilated  calices,  in  some  instances,  resemble  ab- 
scesses. There  is  a  corresponding  pressure  atrophy  of  the 
medullary  pyramids.  In  addition  to  these  changes  there  are 
seen  externally  lighter  colored,  raised  areas,  occupying  ap- 
proximately one-half  of  the  external  surface,  between  which 
the  surface  is  shrunken  and  finely  granular.  These  cavities 
are  filled  with  thick  white  pus.  Cover-glass  preparation.? 
of  this  pus  showed  a  streptococcus;  no  cultures  were  made. 

Horizontal  sections  were  cut  from  two  levels  across  the 
fused  vesicles  for  histological  examination.  Those  from  the 
upper  level  show  considerable  fibrous  tissue  and  a  great  infil- 
tration of  leucocytes  into  the  tissues,  especially  around  the 
blood  vessels,  which  are  all  filled  with  blood.  The  vesicles  are 
dilated  and  most  of  them  filled  with  leucocytes  and  desqua- 
mated epithelium.  There  is  a  necrotic  membrane  on  that  sur- 
face of  the  section  which  forms  part  of  the  wall  of  the  abscess 
cavity.  The  sections  from  the  lower  level  show  no  noteworthy 
differences. 

Road  February   11,   1007. 


A  sri'DY  OF  TEX  CASES  OF  PRIMARY  CAR- 
CINOMA OF  THE  VRIXARY  BLADDER. 

B.  H.  BROWN. 

Kroiii   the  ratliological   Laboratory  of  Rush   Medical  College. 

ABSTRACT. 

A  review  of  tlie  literature  has  failed  t»i  reveal  a  recent 
rejiort  of  any  considerable  series^  of  cases  of  primary 
carcinoma  of  the  bladder  thoroughly  studied  from  both 
the  clinical  and  anatomic  sides.  Going  back  a  few  years, 
there  is  no  lack  of  material  from  wliich  to  draw,  and  it 
is  rroin  this  source  that  most  of  our  literature  is  de- 
rived. But  the  earlier  reports  are  for  the  most  part  de- 
cidedly c.r  parte,  written  either  solely  from  the  stand- 
point of  the  clinician  or  from  that  of  the  patliologist. 
The  marked  discrepancies  in  the  statistics  and  in  the 
statements  of  the  various  authors  furnished  an  excuse 
for  the  jiresentation  of  a  series  of  ten  cases,  nvords  and 
spt'ciincus  of  which  exist  in  the  ])atholo.ii:ic  lal)orat(n-y  of 
IJush   Collci^c.     The  consideration  was  based  ]irimarily 


45 

on  postmortem  examinations,  supplemented  in  each  case 
by  a  careful  microscopic  examination.  The  clinical  data 
also  were  available  for  all  the  cases  except  one.  Car- 
cinomatous infiltration  of  the  muscular  coats  was  demon- 
strable, microscoj)ically,  in  every  case,  as  was  also  the 
epithelial  character  of  the  tumor,  and,  without  exception, 
it  was  possible  to  exclude  a  prostatic  or  other  extra- 
vesical  origin  of  the  tumor. 

A  good  example  of  the  contradictory  statements  in  the 
literature  is  met  with  in  regard  to  the  prevailing  seat 
of  the  tumors.  Barling  found  two-thirds  of  vesical  ne- 
oplasms springing  from  the  base.  Albarran  affirms  that 
most  tumors  originate  in  the  middle  third,  and  found 
only  2  out  of  88  springing  from  the  trigone.  Clado, 
who  observed  250  cases  of  malignant  tumor,  asserts  that 
the  seat  of  election  is  the  base  of  the  bladder,  and  that 
extension  nearly  always  takes  place  in  an  npward  direc- 
tion, involvement  of  the  rectum,  vagina  or  prostate 
rarely  taking  place.  In  our  series  it  could  be  pretty  defi- 
nitely determined  that  the  seat  of  origin  was  in  the 
trigone  in  three  instances.  In  one  case  it  is  uncertain 
whether  the  tumor  had  its  start  in  the  trigone  or  in  the 
anterior  wall ;  probably  the  latter.  Three  of  the  tumors 
showed  greatest  involvement  of  the  upper  part  of  the 
bladder,  and  the  remaining  three  affected  the  middle 
zone  more  extensively.  The  urethra  was  directly  in- 
volved in  two  instances,  while  in  two  there  was  partial 
obstruction  by  projecting  portions  of  the  neoplasms.  One 
or  both  ureteral  orifices  were  directly  implicated  in  three 
cases,  while  in  four  others  there  was  partial  obstruction 
by  pressure.  One  tumor  had  invaded  both  seminal 
vesicles. 

As  to  the  frequency  of  extension  to  the  glands  and 
the  formation  of  further  metastases,  there  is  a  wide  di- 
vergence of  opinion.  An  analysis  of  the  conflicting 
statements  seems  to  show  that,  generally  speaking,  it  is 
the  opinion  of  clinicians  that  vesical  carcinomata  tend 
to  remain  localized  and  form  few  metastases,  although 
pathologists  incline  to  a  contrary  opinion.  Several  fac- 
tors may  be  responsible  for  this  discrepancy.  The  na- 
ture of  the  lympliatic  system  of  the  bladder  is  such  that 
a  malignant  tumor  would  naturally  tend  to  remain  lo- 
calized in  the  earlier  stages,  Avhich  are  more  likely  to 
fall  under  the  observation  of  the  surgeon  than  the 
pathologist.  Another  factor  is  that  without  a  postmor- 
tem examination  there  is  a  strong  probability  that  metas- 
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tasos,  especially  in  internal  organs,  will  be  overlooked. 
Still  another  factor  is  the  ease  with  which  a  benign  tu- 
mor of  the  bladder  may  be  mistaken  for  a  malignant. 
As  Lincoln  Davis  puts  it :  "It  is  generally  conceded  that 
of  two  tumors  which  are  macroscopically  and  micro- 
scopically indistinguishable,  the  bladder  wall  may  show 
infiltration  in  one  and  not  in  the  other.  Finally,  there 
is  abundant  evidence  that  benign  tumors  may  undergo 
malignant  transformation." 

In  three  cases  of  our  series  no  metastases  or  extra- 
vesical  involvement  was  found  ;  in  one  they  are  doubt- 
ful, none  being  described.  In  the  other  six  cases  metas- 
tases were  present  in  various  organs  as  follows :  Four 
times  each  in  the  retroperitoneal  glands  and  lungs ;  twice 
in  bones,  and  once  each  in  the  peribronchial  glands,  in- 
guinal glands,  adrenal  glands,  kidney  and  testicle. 

The  occurrence  of  metastases  in  the  bones  in  two 
cases  might  lead  to  the  suspicion  of  an  error  in  diagno- 
sis, especially  as  there  is  but  little  reference  in  the  lit- 
erature to  such  occurrences.  However,  the  possibility  of 
the  tumors  being  sarcomas  or  prostatic  carcinomas  was 
excluded  positively. 

A  point  deserving  of  esjM'cial  emphasis  is  the  mode 
of  death.  In  seven  of  our  cases  this  was  due  to  ascend- 
ing infection  of  the  urinary  tract.  In  each  of  the  seven 
cases  there  was  demonstrable  blocking  of  one  or  both 
ureters;  in  three  by  direct  involvement,  and  in  four 
others  by  pressure. 

In  many  cases  of  prinuiry  carcinoma  of  the  bladder 
the  condition  is  not  ascertained  until  iiostmortem  ex- 
amination. In  our  series  the  correct  diagnosis  was  m:ide 
in  two  cases  from  the  symptoms  and  ])hysical  examina- 
tion. In  two  others  it  was  made  after  cystotomy  for 
complications,  while  in  six  the  primary  tumor  was  un- 
recognized clinically.  The  reasons  for  such  mistakes, 
aside  from  the  inherent  difficulty  of  separating  sympto- 
matically  the  various  affections  of  the  l)lad(ler  and  con- 
tiguous structures,  are  two-fold.  The  tir.st  is  the  char- 
acter of  the  complications,  which  are  espeei'illy  prone  to 
obscure  the  diagnosis  in  the  later  stages.  The  other  is 
the  character  of  the  early  symptoms.  In  the  literat\ire 
on  tJiis  subject  one  meets  with  the  oft-reiterated  state- 
mt'ut  that  painless,  copious,  repeated,  a]i|iarently  cause- 
less henuituria  is  a  very  early  symptom ;  in  the  ma- 
jority of  the  eases  the  first  observed  by  the  natient,  and 
that  its  character  is  not  far  from  l)eing  pathognomonic. 


47 

In  only  three  of  our  ten  cases  was  hematuria  sufficient 
to  be  noticed  by  the  patient  as  an  early  symptom.  One 
other  patient  observed  Idood  in  the  urine  in  considerable 
amounts,  but  some  time  after  the  onset  of  pain  and 
strangury.  In  the  five  remaining  cases  vi'hose  clinical 
history  was  obtainable,  hematuria  was  late,  and  only 
slight  or  microscopic  in  quantity.  It  would  seem  that 
there  is  no  clinical  symptom  or  combination  of  symp- 
toms by  which  we  can  affirm  or  deny  the  presence  of  a 
vesical  carcinoma,  and  that  the  only  basis  for  a  positive 
diagnosis  is  afforded  by  the  cystoscope  and  microscope. 

Study  of  these  comparatively  few  cases  has  impressed 
the  writer  with  the  importance  of  having  both  clinical 
and  anatomic  facts  to  obtain  a  fair  understanding  of  the 
disease.  It  is  apparent  that  the  point  of  origin  and  di- 
rection of  growth  are  still  matters  of  discussion,  that 
metastatic  tumors  may  be  of  more  frequent  occurrence 
than  clinicians  believe  is  really  the  case,  that  the  disease 
is  likely  to  be  terminated  by  an  ascending  infection  of 
the  urinary  tract,  and  that  the  diagnosis  is  not  only 
difficult  at  times,  but  may  be  exceedingly  so  after  com- 
])lications  have  developed. 

Read  December   10.    1907. 


PUEPURA   HEMORRHAGICA   WITH   GEXERAL- 

IZED  IXFECTIOX  WITH  BACILLUS 

PAEATYPHOSUS. 

E.  R.  LeCOUXT  and  A.  J.  BATTY. 

From  the  Pathological  Laboratory  of  Rush  Medical  College. 

ABSTRACT. 

A  woman  who  had  been  sick  for  several  weeks  with 
general  malaise  and  fever  entered  the  Presbyterian  Hos- 
pital to  the  service  of  Dr.  Bevan.  At  this  time  she  had 
a  poor  appetite  and  some  tenderness  in  the  left  iliac  re- 
gion and  reported  a  loss  in  weight  of  twenty-five  pounds. 
There  were  two  examinations  of  the  blood  serum  made 
for  its  ability  to  agglutinate  the  bacillus  typhosus  pre- 
vious to  her  entrance  into  the  hospital.  The  cervical 
glands  were  enlarged,  the  temperature  rose  regularly 
evenings,  there  were  20.500  leucocytes  ner  cubic  milli- 
meter and  60  per  cent.  hemoglol)in.  After  a  week  she 
left  the  hospital,  and  during  an  absence  of  three  weeks 
suffered  from  a  petechial  eruption,  the  purplish  blotches 
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on  the  skin  and  conjunctiva  being  still  present  when 
she  returned.  .She  had  frequent  epistaxis,  blood-stained 
stools,  frequent  and  painful  urination,  an  evening  tem- 
perature of  102.2  to  10-i  F.,  and  just  l)efore  death  was 
delirious  and  apparently  in  great  pain.  The  illness 
lasted  three  months  and  one  month  after  the  cutaneous 
hemorrhages. 

At  the  postmortem  examination  there  were  found  an 
hyperplasia  of  the  intestinal  lymphoid  tissue  and  of 
the  mesenteric,  retroaortic  and  iliac  lym])h  glands;  an 
acute  splenitis;  subcutaneous  and  submucous  hemor- 
iliagcs  in  the  urinary  tract;  renal  and  urinary  calculi; 
cloudy  swelling  of  the  liver  and  kidneys;  fatty  liver; 
sordes;  recent  and  ancient  pelvic  peritonitis;  hydrosal- 
pinx and  hematosalpinx ;  hemorrhages  in  the  right 
ovary;  horseshoe  kidney;  accessory  spleen  and  sclerosis 
of  the  aorta  and  one  coronary  artery. 

The  changes  in  the  intestines  were  limited  to  trivial 
enlargement  of  the  solitary  follicles  and  Peyer's  patches 
and  liarely  perceptible  erosions  of  their  surfaces.  The 
lymph  glands  on  the  other  hand  were  excessively  en- 
larged, some  measuring  3.5  in  their  longest  diameters, 
and  hemorrhage  had  occurred  into  their  substance.  The 
spleen  weighed  2G0  g.  In  both  the  renal  pelvis  and 
bladder  extensive  submucous  hemorrhages  Avere  visible 
as  disseminated  punctate  and  slightly  larger  ecchymoses. 
One  of  the  Fallopian  tubes  and  two  cysts  in  one  of  the 
ovaries  all  contained  blood.  On  the  exterior  of  the  body 
tlu'  cutaneous  hemorrhages  were  still  to  be  seen,  the 
ei'uplion  was  quite  general,  but  more  on  the  front  of 
the  body. 

The  staphylococcus  pyogenes  aureus  was  recovered 
from  the  pericardial  fluid,  and  the  paratyphoid  bacillus 
((Jrou])  B)  from  the  spleen,  pelvic  lymph  glands,  blood 
of  the  heart,  peritoneal  fluid,  from  the  l)loody  content 
of  one  of  the  Falloiuan  tubes  and  from  the  liile.  It 
was  also  recovered  from  the  blood  during  life.  The  cul- 
tlural  reactions,  especially  those  with  carbohydrates, 
were  carefully  studied  of  all  the  various  strains,  meaning 
by  this  the  organisms  from  different  localities,  which 
study  proved  to  be  paratvphoid  bacilli.  They  failed  in 
repeated  tests  to  ferment  lactose,  nutrose.  inulin.  raftinose 
or  mannose;  well-marked  fermentation  occurred  in 
media  with  glucose,  uuiltose.  galactose,  saccharose,  man- 
nite,  melitose  or  levulose,  and  a  trace  <»n!y  with  amylose, 
arabinose,  dextrin  or  isodulcite. 
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Six  months  later  one  strain,  the  only  one  examined, 
had  preserved  all  its  peculiar  reactions  with  carbohydrate 
media.  The  nature  of  the  organism  was  further  demon- 
strated by  interaggiutination  experiments  with  other 
known  strains  of  paratyphoid  bacilli,  using  for  this  pur- 
pose immune  rabbit  serum. 

The  histologic  study  of  the  tissues  revealed  an  acute 
interstitial  nephritis,  but  in  place  of  the  small  lympho- 
cytes and  plasma  cells  described  in  such  conditions  by 
Councilman,  there  were  in  this  case  cells  corresponding 
better  with  the  large  lymphocytes  or  the  endothelial  cells 
described  in  connection  Avith  the  lesions  of  typhoid  fever. 

The  changes  in  other  organs  and  tissues  were  quite 
restricted  to  the  production  of  these  cells,  proliferative 
changes  in  lymphoid  tissues  and  in  the  lymph  channels. 
An  exception  was  found  in  the  bladder,  where  the  only 
change  demonstrated  was  hemorrhage.  In  the  uterus 
the  proliferation  of  cells  about  the  vessels  and  just  be- 
neath the  interna  of  lymph  channels  was  very  exten- 
sive, so  much  so  that  the  appearances  were  not  dissim- 
ilar to  those  met  with  in  leukemia. 

A  few  minute  focal  necroses  were  found  in  the  liver, 
but  neither  their  features  nor  the  phagocytic  cell  inclu- 
sions by  the  endothelial  cells,  so  called,  were  at  all  com- 
parable in  degree  with  the  similar  clianges  in  typhoid 
fever. 

Read  December  10,  1906. 


SYSTE^^riC    BLASTOMYCOSIS! 

[final  report  of  the  case  described  by  eisexdrath 

and  ormsby  ix  1905.] 

E.  R.  LeCOUXT  and  J.  :MEYERS. 
From  the  Pathological   Laboratory  of  Rush  Medical   College. 

ABSTRACT. 

The  termination  and  anatomic  studies  were  reported 
briefly.  Eisendrath  and  Ormsby,^  in  1905,  described 
the  clinical  course  and  measures  taken  to  prove  its  blas- 
tomycotic  nature,  the  isolation  and  identification  of  the 
fungus  from  the  pus  of  the  subcutaneous  abscesses  and 
the  sputum ;  guinea-pigs  inoculated  with  tlio  siuitum 
failed  to  develop  any  tuberculosis. 

The  gibbus,  Avhich  made  its  appearance  opposite  the 
fourth  dorsal  vertebra  about  the  time  he  left  the  Cook 

1.   Illinois   Med.    Jour.,    1905,   viii,    454.      Jour.    A.    M.   A.,    1905, 

xlv,  1045. 
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County  Hospital  (as  related  by  Eisendrath  and  Ormsby) 
July  27,  lUUo,  was  more  marked  when  he  returned  two 
months  later.  Early  in  the  following  March  pus  began 
to  escape  from  this  gibbus  and  a  number  of  the  joints 
of  the  extremities  bi'came  involved  by  extension  of  the 
subcutaneous  abscesses;  some  of  these  became  ankylosed. 
Before  death,  which  occurred  in  August,  his  ap})carance 
and  condition  for  many  weeks  was  that  of  a  slowly  pro- 
gressing chronic  |(ycmia;  urination  and  defecation  were 
involuntary,  and  ovci'  both  trochanters  large  decubital 
necroses  developed.  Death  occurred  during  a  convul- 
sion. 

At  the  postmortem  examination  there  were  found  a 
biastoiuycotic  bronchopneumonia ;  blastomycosis  of  the 
peribronchial  lym]))i  nodes,  of  the  pleura,  the  subpleural 
and  retropharyngeal  tissues,  the  liver,  the  kidneys,  the 
colon,  the  spinal  column  (dorsal  vertebra),  the  external 
spin:il  dura,  the  cerebellum,  the  left  elbow,  both  knees 
and  ankle  joints  and  of  the  skin  and  subcutaneous 
tissues  with  ulcers,  fistubv  and  sears;  fibrous  induration 
of  the  root  of  the  right  lung;  fibrous  pleuritis;  passive 
hy])eremia  of  liver  and  spleen :  serous  atrophy  of  adi- 
pose tissue;  emaciation;  adenoma  of  thyroid;  accessory 
spleen. 

The  gross  and  microscopic  examinations  disclosed  as 
the  more  interesting  lesions  the  condition  in  the  lungs, 
the  lymph  glands,  the  external  spinal  pachymeningitis 
and  llic  large  nodule  in  the  cerebellum.  The  conditions 
in  the  lungs  differed  from  those  heretofore  described  in 
cases  of  systemic  blastomycosis  in  the  comparative  free- 
dom of  llu'  lower  lobes  from  involvement,  the  absence 
of  minute  noilules  of  henuitogenous  origin,  the  limitation 
of  the  process  to  peribronchial  tissues  and  the  general 
resemblance  of  the  root  of  the  right  lung  to  the  indura- 
tive processes  in  that  region  which  are  described  as  char- 
acteristic of  syjihilis.  In  the  lymph  glands  at  the  root 
of  this  lung  were  found  nodular  ri'gions  of  necrosis  re- 
acting to  eosin  so  as  to  duplicate  in  a  striking  nuinner 
the  lesions  of  tuberculosis  so  common  to  these  tissues. 
I'ropci-ly  stained  sections,  however,  revealed  no  tubercle 
bacilli,  and  the  abundant  giant  cells  at  the  margins  of 
the  lUHiotic  tissue  contained  numy  bl.istomycetes.  The 
mass  oT  granulation  I'ssue  external  to  the  spinal  dura 
had  evt'i-y  resemblaiict'  to  the  subcutaneous  lesions  with 
which  it  was  ccmtinuous  and  extended  as  a  sheath  out- 
side the  dura  for  a  distance  of  5  cm.  vertically  opposite 
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the  gibbus,  where  the  third,  fourth  and  fifth  vertebn\i 
were  de?;troyed  in  varying  degrees,  the  body  of  the  fourtli 
being  entirely  absent.  The  greater  involvement  of  the 
anterior  surfaces  of  the  bodies  of  the  adjacent  vertebne 
and  the  continuity  of  these  lesions  with  those  of  the 
pleura  left  some  doubt  as  to  the  nature  of  the  process; 
its  hematogenous  origin  or  extension  by  direct  continuity 
from  the  pulmonary  lesions  and  those  around  the 
bronchial  glands. 

The  nodule  in  the  cerebellum  measured  -f.S  cm.  antero- 
posteriorly  and  laterally,  and  3.8  cm.  in  its  vertical  di- 
ameters. Only  a  small  part  of  its  periphery  involved  the 
pia,  and  it  occupied  almost  the  entire  oviter  half  of  the 
right  lobe.  On  the  cut  surface  the  necrosis  was  more 
a  liquefaction  process  than  the  similar  "solitary  tuber- 
cles" of  tuberculosis  which  it  resembled  in  general;  this 
blastomycotic  nodule  was  made  up  of  coalescent  smaller 
regions,  separated  by  partitions  of  tissue  reacting  to 
stains.  In  it  were  found  very  minute  blastomycetes  in 
clusters  and  their  origin  by  endosporidation  was  ren- 
dered highly  probable  by  the  absence  of  budding  forms 
among  them,  their  grouping  in  collections  numbering 
several  hundred  in  single  sections  and  finally  by  finding 
large  empty  capsules  in  some  of  the  aggregations  rup- 
tured and  with  rounded  ends  where  the  fracture  had 
occurred. 

Although  the  process  in  the  colon  was  essentially  a 
nodular  one  with  centrally  disposed  necroses  and  many 
such  elevations  occupying  the  entire  circumference  of 
the  bowel  for  a  distance  of  15  cm.,  the  histologic  exami- 
nation of  many  sections  failed  to  reveal  any  fungi,  al- 
though in  other  respects  the  inflammatory  process  was 
like  blastomycosis. 

The  chief  features  and  those  of  an  exceptional  nature 
were  the  involvement  of  the  central  nervous  system,  the 
colitis  differing  from  other  forms  of  inflammation  of 
this  mucous  membrane  and  possibly  of  a  blastomycotic 
nature,  the  involvement  of  lymnh  glands  and  tlie  quiti' 
evident  multiplication  of  the  fungi  liy  an  endosj^.orula- 
tion  in  the  cerebellum. 

Eead  ()ctol)er  S.   190(5. 
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EXPEUnrKXTS   OX  THE  MALACHITE  GEEEX 
METHOD   FOR  THE  ISOLATIOX  OF 
TYPHOID  BACILLUS. 

LOUIS  A.  TEST. 

Some  rapid  and  decisive  practical  method  for  the  iso- 
lation and  identification  of  the  typhoid  bacillus  would 
]je  of  groat  value  as  an  aid  in  diagnosis  or  in  the  investi- 
gation of  water  supplies. 

Since  the  typhoid  bacillus  is  always  found  associated 
with  bacillus  coli,  any  successful  method  for  its  identifi- 
cation must,  of  necessity,  include  its  separation  from 
this  bacillus. 

The  many  methods  used  for  the  separation  of  bacillus 
typhosus  may  be  classed  into  three  groups:  The  use  of 
media  giving  colonies  of  distinct  color  or  form;  the 
use  of  some  substance  which  will  act  as  a  retarding  agent 
to  other  germs  but  allow  typhoid  to  grow;  and  the  so- 
called  enrichment  processes.  In  the  first  group  may  be 
mentioned  methods  which  make  use  of  the  motility  of 
the  organism,  semi-solid  media  giving  colonies  of  char- 
acteristic shape,  and  such  media  as  those  containing  neu- 
tral red,  litmus,  or  Endo's  medium  containing  fuchsin, 
which  give  colored  colonies. 

These  fail  because  of  the  variation  in  the  motility  of 
the  organisms,  and  the  difficulty  of  ])icking  out  the  few 
tvphoid  colonies  from  anions:  the  multitude  of  others. 
The  restraining  agents  most  used  are  phenol,  and 
hydrochloric  acid,  or  some  of  the  aniline  dyes.  Eoth 
developed  an  enrichment  process  in  which  he  used  caffein 
as  a  rostrainer  to  all  organisms  but  typhoid,  claiming 
that  tlie  typhoid  bacillus  grew  unhindered  in  such  a 
medium.  The  principal  olijection  to  all  restraining 
agents  is  that  the  typhoid  bacillus  is  more  or  less  sup- 
pressed by  a  strcngtli  of  the  reagent  whic-h  will  inhibit 
other  forms. 

Among  the  more  recent  of  these  restrainers  which 
have  been  tested  we  find  nuilachite  green.  Loetfier 
claimed  good  results  from  the  use  of  this  dye.  in  dilutions 
of  1  to  1.000.  getting  typhoid  colonies  in  from  twenty- 
four  to  thirty-six  hours,  the  coli  and  other  forms  being 
(•ompl(>tely  inliiliitcd.  l^ocb.  Kiralvli  and  others,  in  at- 
tempting to  repeat  Loetller's  work,  got  quite  variable 
results,  depending  on  the  sample  of  dye  used,  and  other, 
l)y  them  undetermined,  factors.  Xeumann  got  satisfac- 
torv  results  bv  the  use  of  malachite  green  medium  in 
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connection  with  Drigalski  and  Conradi  medium.  Nowack 
showed  that  the  degree  of  reaction  of  the  medium  was 
rcsponsihle  for  some  of  the  irregular  results. 

On  account  of  the  irregularity  of  the  results  obtained 
l)y  different  investigators  with  this  medium,  it  has 
seemed  of  interest  to  carry  on  a  few  experiments  with 
it.  The  object  of  these  experiments  was  to  determine 
the  actual  percentage  of  typhoid  or  coli  colonies  devel- 
oping on  the  malachite  green  medium  compared  with 
the  colonies  growing  on  plain  agar. 

A  1  per  cent,  nutrose  agar  was  used,  to  which  the  dye 
was  added  just  before  pouring  the  plate.  The  malachite 
green  was  Grubler's  manufacture. 

The  nine  typhoid  and  four  coli  strains  used  were  from 
various  sources,  many  being  the  laboratory  stock  cul- 
tures. They  varied  in  age  from  one  month  to  twelve 
3^ears,  the  older  strains  being  rejuvenated  before  using. 

Xeither  organism  grew  when  the  dye  was  in  a  concen- 
tration of  1  to  10,000,  but  both  grew  well  when  the  con- 
centration was  1  to  50,000.  In  concentrations  of  1  to 
20,000  all  of  the  organisms  but  one  coli  showed  growth. 
The  percentage  of  growth  of  the  typhoids  ranged  from 
17.5  to  102  per  cent.,  while  that  of  the  coli  was  less 
than  3  per  cent.,  except  in  a  single  instance.  With  the 
malachite  green  in  1  to  30,000  concentration,  all  but 
two  of  the  typhoids  showed  over  60  per  cent,  growth, 
while  the  coli  increased  but  slightly.  Decreasing  the 
concentration  to  1  to  40,000  gave  very  little  increase  in 
the  growth  of  the  typhoid  strains,  but  the  number  of  coli 
colonies  was  greatly  increased. 

On  replating  all  the  different  strains  on  the  same  prep- 
aration of  fresh  medium  with  1  to  30,000  concentration 
of  malachite  green,  quite  widely  varying  growths  were 
obtained.  All  of  the  typhoids  showed  good  growths, 
most  of  them  averaging  about  90  per  cent,  of  the  growth 
on  plain  agar,  while  the  coli  strains  were,  respectively, 
0  per  cent.,  3.5  per  cent.,  36.5  per  cent.,  and  81  per  cent. 
Xo  definite  connection  between  the  age  of  strain  and 
growth  could  be  made  out,  though  in  general  the  more 
recently  isolated  strains  showed  consistently  good  growth, 
but  in  some  instances  were  outgrown  by  much  older  ones. 

CONCLUSIONS. 

In  general,  bacillus  typhosus  grows  much  better  on 
the  malachite  green  medium  than  does  bacillus  coli  un- 
der the  same  conditions,  but  there  are  exceptions  due  to 
causes  at  present  unknown. 
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On  the  sample  of  inalachito  green  used  depends  the 
concentration  of  dye  necessary  for  the  most  efficient  sep- 
aration. 

While  the  results  obtained  do  not  seem  to  definitely 
\)vn\c  that  this  yariation  is  due  to  the  aore  of  the  strains 
u>^v(\,  it  is  indicated  that  the  more  recently  isolated 
strains  will  liive  the  best  growths. 

On   account   of   these   yariations   sho^yn   by   different 
strains,    non-ap]jearance   of  growth   does   not   of   itself 
proye   the    absence   of   the   typhoid    bacillus,   nor    does 
growth  alone  infallibly  indicate  its  presence. 
Read  May  20,  1907. 


DEMOXSTKATIOX  OF  THE  SPIROCHETE  PAL- 
LIDA IX  TISSUE. 
HARRY  S.  GRADLE 

Tlie  lirst  ]);irt  of  the  demonstration  was  devoted  to  the 
history  of  the  spirochete  pallida  and  the  work  done 
thereon,  since  the  discoyery  of  the  protozoon  by  Schau- 
din  and  Hoffmann.  Special  attention  was  paid  to  Leva- 
ditli's  metliod  of  staining  for  the  spirocluvte  in  tissues, 
w  liicli  is  as  follows  : 

L   Eoi'uuilin,  10  per  cent.     Two  days  -j-. 

'L  Aicoliol  and  water. 

;}.   Silver  nitrate,  P/o  per  cent.     Two  days  at  38  C. 

4.  Silver  nitrate,  3  ]ier  cent.     Four  days  at  38  C. 

5.  Wash  in  water  thoroughly. 

t).  Pyrogallol,  2  ])ov  cent.  F'ormal.  t?io  per  cent.;  48 
hours  at  38  C. 

7.  Pyrogallol.  4  ]K'r  cent.  Formal,  o  per  cent. ;  two 
to  four  days  at  3S  C. 

S.  Wash  in  WLiter  thoroughly. 

5).  Section  in  paraffin  —  iv  microns  -(-. 

The  tissues  shown  were  from  a  case  of  congenital 
sy]ihilis,  white  ]in(nimonia.  The  spirocha^ta""  by  this 
iiii'tlio'l  ai-c  stained  a  black,  showing  against  a  back- 
ground of  unreeognizable  c-i'lls  staincil  a  dark  brown. 

The  dilhculty  of  recognizing  the  sjiirochaHe  in  sections 
stained  thus  was  jiointcd  out.  as  wi'll  as  the  way  of  dis-. 
tinguishing  it  from  the  s])irocha^te  refringtnis.  The  ob- 
jections held  against  tlie  "silver  spiroclnvte''  by  the  Ger- 
man zoologists  were  refuted  by  the  following  ex]ieri- 
niental   facts: 

1.  Non-infected  tissue  stained  by  tln^  sanu^  method 
showed  none  of  these  forms. 


2.  Smears  from  primray  lesions  stained  by  the  silver 
method  recommended  by  Stern  of  Berlin  showed  the 
identical  protozoon  that  is  seen  in  the  section  stained 
by  the  Levaditti  method. 

3.  The  "silver  spirocha?te"  was  found  within  the 
lumen  of  some  of  the  larger  blood  vessels. 

In  conclusion,  the  author  stated  that  he  had  had  suc- 
cess in  destainiug  the  sections  with  potassium  perman- 
ganate (1^4  per  cent.),  and  oxalic  and  potassium  sul- 
phite (5  per  cent,  equal  parts),  counter  staining  with 
Ehrlich's  tri-acid  or  neutral  red. 

Read  May  20,  1907. 


HUMAX  PXEUMOCOCCAL  OPSOXIX  AXD  THE 

AXTIOPSOXIC  SUBSTAXCE  IX  YIEULEXT 

PXEUMOCOCCI.* 

E.   C.   ROSENOW. 
From  the  Memorial   Institute  for  Infectious  Diseases,  Chicago. 

INTRODUCTION. 

In  a  previous  article^  I  have  shown  that  the  pneumo- 
coccidal  action  of  pneumonic  and  other  blood  is  the  com- 
bined result  of  opsonification,  phagocytosis  and  intra- 
phagocytic  destruction.  The  observations  were  made  on 
avirulent  pneumococci  in  vitro,  and  hence  under  condi- 
tions widely  different  from  those  in  a  pneumococcus  in- 
fection in  which  it  concerns  virulent  pneumococci  which 
resist  opsonification  by  human  serum.  Xo  less  than  75 
strains  of  pneumococci  from  the  blood  in  pneumonia 
have  been  shown  to  be  insusceptible  to  phagocytosis 
when  first  isolated,  no  matter  whether  the  serum  used 
was  obtained  from  normal  persons  or  from  patients  in 
various  stages  of  pneumonia.  The  resistance  to  phago- 
cytosis is  associated  with  virulence  for  rabbits  and 
guinea-pigs.  In  order  to  define  better  the  actual  role  of 
phagocytosis  in  pneumococcus  infection,  it  therefore 
seemed  important  to  determine  the  exact  relation  be- 
tween opsonins  and  virulent  pneumococci. 

FILTEILVBILITY  OF  OPSONINS. 

In  order  to  study  the  exact  relation  between  pneumo- 
cocci, virulent  and  avirulent,  and  the  opsonin  in  human 
serum  it  was  found  necessary  to  develop  a  reliable  tech- 

*  Tliis  worlj  was  carried  on  with  the  aid  of  the  Dane-Billings' 
Fellowship  in  Medicine  of  Kush  Medical  College,  Chicago.  Thanks 
are  due  to  Dr.  Frank  Killings  for  his  generosity  in  aiding  this  work. 

1.   Jour.   Infect.  Dis.,  1000,  3,  p.  683. 
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11  ic  for  experiments  on  the  absorption  of  opsonin  by  va- 
riou-s  bacteria.  To  avoid  error  in  absorption  experiments 
the  bacteria  must  be  separated  completely  from  the 
serum.  For  this  purpose  the  centrifu<;e  has  been  used.- 
but  prolonged  centrifugalization  is  timo-consuminof.  and 
unless  great  speed  is  obtainable  it  is  often  also  inefficient. 
It  was  therefore  determined  to  test  the  filterability  of 
opsonin,  and  it  was  found  that  opsonin  is  not  appreci- 
ably diminished  by  passing  serum  through  porcelain 
filters.  At  first  a  so-called  ^Maasen  filter  with  very  small 
pores  was  used,  so  that  with  a  pressure  of  25  pounds 
several  hours  were  required  to  obtain  a  small  quantity 
of  serum.  Subsequently  coarser  filters  have  been  used 
requiring  from  ten  to  thirty  minutes  to  deliver  0.5  to 
2  c.c.  or  more  of  serum. 

SPECIFICITY  OF  HUMAN  OPSONIN. 

Experiments  were  now  undertaken  to  determine 
whether  or  not  human  serum  contains  opsonin  that  is 
specific  for  pneumococci.  The  twenty-four-hour  sur- 
face growth  of  several  large  plain  agar  slants  (approxi- 
mately 250  sq.  cm.)  was  washed  off  with  2.5  to  3  c.c. 
normal  human  serum.  This  mixture  was  then  incubated 
from  three  to  twelve  hours,  and  then  at  37  C.  for  two 
additional  hours.  The  serum  after  dilution  with  an 
equal  quantity  of  physiologic  salt  solution  was  now  fil- 
tered. The  opsonic  content  of  this  serum  was  then 
compared  with  the  untreated  serum  which  was  kept  un- 
der the  same  conditions  of  temperature,  etc.  The  mix- 
tures for  determining  the  relative  degree  of  phagocytosis 
consisted  of  equal  parts  of  washed  normal  blood,  serum 
and  salt  solution  and  bacterial  suspension.  The  results 
obtained  are  presented  in  tal)ular  form  (Table  1). 

TAP.r.E    1. SrECIFICNESS   (IF   Ol-SdMNS    IN    IIlMAN    SkUVM. 

Phagocytosis  aftor  ?0  Minutes  under  In- 
fluence of  Treated  Sernni. 

Strepto-    Stapliy-  Tuber- 
Bacterium  used  for  Absorp-       Pnenmococi      coccus    lococcu"      cle 
tion  of  Opsonins.  "M"       "233"        "J"         "C"'    Bacillus 

rneumococcus     '•M" 0  <1  4  4..">  0.0 

I'noumoc-oecus   "2:5.">"    0  i»  :>.0  2.0  0.4 

rniMuuococcus    '"240."   virulent.      4.2  "..">  T>.Ci  7.0  2.0 

rniMiTuococc'iis    "241"    virulent.      4.0  1.0  0.4  .">.S  1.3 

riiiMimococous    "2.'?T"    virulent.      2..">  2.1  4.S  (>.0  l.-i 

SIreptococcns   ("    3.0  1.4  0  .3.7  1.7 

Staphylooocus  T    2..'>  l.o  3.0  O  o.o 

riin.uoi'vtosis  under  Inlluenee  of  Normal  Serum. 
0.0  4.0  7.0  S.O  2.7 

After  contait  witli  the  serum  for  24  hours  nt  room  temperature 
nnrt  for  4  hours  at  37  1".  the  bacteria  were  removed  by  filtration. 

2.  Hullock  and  Western.  Proc.  Uoy.  Soc.  1000.  S.  H..  77.  p.  .">31  : 
Potter.  l>illn):in  and  I'.radley.  .lour.  Am.  Med.  Assoc.  lOOtJ.  xlvii.,  p. 
1722. 
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It  is  shown  that  non-virulent  pneumococci  cleopsonize 
human  serum  completely,  so  far  as  strains  of  avirulent 
pneumococci  are  concerned ;  at  the  same  time  they  ab- 
sorb some,  but  by  no  means  all,  of  the  opsonin  for  strep- 
tococci, staphylococci  and  tubercle  bacilli.  Streptococci 
and  staphylococci,  on  the  other  hand,  absorb  completely 
the  opsonin  for  each  respectively,  but  not  all  the  other 
opsonins. 

THE  KELATIOX  BETWEEN  PXEUMOCOCCAL  VIRULENCE  AND 

SUSCEPTIBILITY  TO  PHAGOCYTOSIS  AND  THE  POWER 

OF  PNEUMOCOCCI  TO  ABSORB  OPSONIN. 

In  the  ordinary  opsonic  experiment  the  serum  is  al- 
lowed to  act  on  the  bacteria  for  a  comparatively  short 
time — less  than  one  hour,  as  a  rule.  As  it  was  possible 
that  this  length  of  time  of  exposure  to  opsonic  serum  is 
insufficient  to  opsonize  virulent  pneumococci,  a  number 
of  experiments  were  made  in  which  small  numbers  of 
virulent  cocci  were  acted  on  by  large  quantities  of  sera 
at  37  C.  for  twenty-four  to  forty-eight  hours,  but  never- 
theless the  cocci  were  not  taken  up  l)y  fresh  leucocytes. 

Human  serum  was  treated  with  large  quantities  of 
pneumococci,  virulent  and  avirulent,  in  order  to  deter- 
mine whether  the  virulent  absorb  opsonin  to  the  same 
degree  as  the  avirulent.  The  technic  employed  was  that 
just  outlined,  and  need  not  be  recounted  here  further 
than  to  say  that  blood  agar  (blood  1  part,  plain  agar 
8-10  parts)  was  used  to  obtain  large  quantities  of  viru- 
lent pneumococci.  In  order  to  obviate  the  use  of  large 
amounts  of  blood  in  preparing  this  medium,  agar  w^as 
slanted  in  large  tubes,  allowed  to  cool,  and  5  c.c.  of  the 
freshly  prepared  blood  agar  poured  over  the  large  slant 
and  allowed  to  "set"  before  inoculation.  The  blood  used 
in  this  way  was  found  to  have  no  opsonic  effect  on  the 
organisms  grown  on  the  medium. 

Table  2  shows  a  distinct  difference  in  the  opsonic  con- 
tent of  serum  treated  with  stains  of  non-virulent  and 
virulent  pneumococci.  The  non-virulent  strains  deop- 
sonize  the  serum  completely,  while  the  virulent  strains 
may  or  may  not  have  this  effect,  depending  on  the  de- 
gree of  virulency.  It  is  interesting  to  note  that  the  op- 
sonin may  be  completely  removed  not  only  for  the  strains 
used  in  the  absorption,  but  for  other  avirulent  strains  as 
well.  Thus  the  organism  Eola  isolated  four  years  ago 
deopsonized  serum  completely  for  Strain  224  which  had 
been   isolated   only   four   weeks   previously.      One   may 


58 

therefore  conclude  that  the  specific  pneumococco-opsonin 
i?   common  for  practically  all   strains   of   phagocytable 

pncumoeocci. 

TABLE  2. — ABSditi'TioN  of  Opsoxi.n   by   Xox-Vikllent  axd 

X'lICILUNT   I'NEUMOCOCCI. 

Strain  of  Pneumococcus  Used  in  Ab-  Phagocytosis*   (30 

sorption  of  Opsonin  from  SiTnni.  minutes.) 

Normal  Serum.  Treated  Serum. 

Non  virulent   K     2."».ii  0 

.\     lM.(t  (I 

X     6.0  0 

M    6.0  0 

M 4.0  0 

23.3     4.(»  0 

236     6.0  0 

236   VI    12.0  0 

K.-.l«     6.4  0 

23:i     5.2  0 

Virulent  230   VI    .  .  .  .• 10.0  0.6 

23.-)    T     4.0  1.0 

236  HI .S.O  0 

240     10.0  6.0 

240     6.0  0.0 

241     10.0  3.0 

241     6.0  2.2 

241      4.0  l.'.t 

237  11 6.3  .-...-. 

237   IV    40.(1  31. o 

237   XI    10.0  .-...-> 

237  XVIII    6.0  .-).2 

*  The  suspension  of  non-virulent  pneumococci  given  in  this  and 
other  tables  to  test  the  opsonic  power  of  serum  were  either  24-  or 
48-hour  cultures  in  plain  broth.  This  has  been  found  to  be  the 
most  satisfactory  way  of  procuring  an  even  suspension  of  pneumo- 
cocci of  the  proper  density  for  routine  work.  Exi)eriments  proved 
that  the  presence  of  the  broth  has  no  appreciable  influence  upon 
opsonic  action.  The  figures  in  the  tables  under  the  heading  "Phago- 
cytosis" represent  the  average  number  of  bacteria  per  leucocyte,  not 
less  than  50  being  counted  at  the  end  of  20  or  30  minutes. 

TABLE  3. — Relation  Betw?:en  the  Orsoxic  Puweu  and  the 
Reaction  of  Seuim. 

Reaction  in  Tei-ms  Phagocy- 

of  V  40  Oxalic  tosis  (30 

Sera.                                                 Acid.  Minutes). 

Fresh  normal  untreated  scrum 1.1    alkaline  3S 

Fresh    normal    untreated    serum    neutral- 
ized   to    litmus    by    addition    of    oxalic 

acid    Xeutral.  10 

Alkalinity    restored    by    adding    NaOII..  1.1   alkaline  2S 

Fresh  normal  serum  +  CO., 0.5  alkaline  28 

Fresh    noi-mal    serum    treated    with    non- 

virulont  pneumococci   0.6  alkaline  0 

Fresh    normal    serum    treated    wi(h    viru- 
lent pneumococci    0.(T5  alkaline  25 

NaCl  solution  was  added  to  the  sera  to  bring  the  dilution  to  the 
proper  i)oint. 

The  intluciu-o  of  the  reaction  of  the  sera  used  was  now 
studied.  Table  ',]  shows  that  there  is  a  great  diflference 
in  tlie  degree  of  ])hagocytosis  according  as  tlie  reaction 
dilTers.  Neutralization  with  n  40  oxalic  acid  reduces 
it  one-half.     This  elfect  is  not  due  to  destruction  of  op- 
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sonin  l)ecaiise  the  subsequent  addition  of  NaOH  to  re- 
store the  original  alkalinity  increases  materially  the 
phagocytosis.  A  reduction  in  the  alkalinity  by  passing 
COo  through  serum  is  associated  with  some  reduction. 
Whether  this  reduction  is  due  to  destruction  of  opsonin, 
to  inhibited  opsonic  action,  or  to  lessened  activity  of  the 
leucocytes  can  not  be  said  without  further  experiments. 
The  difference  in  the  deopsonising  power  of  avirulent 
and  of  virulent  pneumococci  is  not  due  to  differences 
in  the  reaction  of  serum  treated  with  non-virulent  and 
with  virulent  pneumococci,  because  the  reaction  though 
somewhat  less  alkaline  than  normally  is  approximately 
the  same  in  both  cases.  In  nearly  all  sera  treated  with 
virulent  pneumococci  there  is  a  slight  reduction  in  the 
opsonic  effect,  which  perhaps  may  be  due  to  diminished 
alkalinity  of  the  serum. 

TABLE  4. — Increase  in  Susceptibility  to  Phagocytosis  and  in 
Power  to  Absorb  Opsonin  of  Pneumococcus  240  on  Culti- 
vation Upon  Artificial  Media. 


Susceptibility  to 

Susceptibility  to  Phago- 

Days 

Phagocytosis  of 

cytosis  of  Culture  Used 

Phaeocytosis 

upon 

Washed  Pneu- 

to Deopsonize  Serum 

(.20  Minute<). 

Artificial 

mococcus  240 

before  Absorption 

Normal    Treated 

Media. 

after  Experiment. 

Experiment. 

Serum.      Serum. 

1 

0 

0 

12          10.5 

'.) 

2.. 3 

+ 

10            (3.0 

14 

6.3 

++ 

tl.O        3.0 

28 

10.0 

+-r+ 

18            4.(1 

TABLE  5. — Susceptibility  to   Phagocytosis  and  Power  to  Ab- 
sorb Opsonin  of  Pneumococcus  237  as  Affected  by 
Passage  through  Rabbits. 


Pneumococcal 

Days 

Phagocytosi: 

^  (20  Minutes). 

Strain  Used 

npon 

Susceptibility 

to  -Absorb 

Artificia 

I               to 

Untreated 

Treated 

Opsonin. 
237 
237   IV 

Media. 

Phagocytosis. 

Serum. 

Serum. 

8 

0 

+ 

'4.'5 

0.6 

237   VIII 

•J 

0 

6.0 

4.6 

237    IX 

2 

0 

28.0 

24.0 

237  XI 

10 

+ 

10.0 

1.5 

237  XIII 

2 

0 

6.0 

4.0 

237  XVIII 

2 

0 

15.0 

11.4 

The   Roman 

numerals 

after   237    indicate   the   number  of 

rabbits 

through   which 

the   pneumococcus   has  been   passed   at 

the 

time   of 

each  experiment. 

Much  work  has  been  given  to  the  study  of  the  effects 
of  cultivation  on  artificial  media  and  of  passage  through 
ral)bits  on  the  relation  of  pneumococci  to  opsonin  and 
opsonificability.  The  results  obtained  are  illustrated  in 
Tables  4,  5  and  6.  From  Table  4  we  see  that  as  pneu- 
mococcus "240"  which  was  isolated  from  the  blood  of  a 
case  of  pneumonia  is  cultivated  on  artificial  media  it 
becomes  more  and  more  su.sceptible  to  opsonin,  and.  pari 
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passu,  its  power  to  absorl)  op.sonin  grows.  Of  course, 
the  results  obtained  on  diii'erent  days  are  not  strictly 
coni})aral)le,  although  the  various  conditions  always 
were  kept  the  same  as  nearly  as  possible. 

In  Table  5  is  shown  that  the  susceptibility  to  opsonin 
and  the  power  to  remove  opsonin  from  opsonic  serum,  of 
one  and  the  same  pneumococcus  ("237")  may  be  in- 
creased and  diminished  at  will  by  passage  through  rab- 
bits and  artificial  cultivation. 

TABLE   6. — Increasing   Resistance   to   Phagocytosis   and   Loss 
OF  rowEU  TO  Absorb  Opsonin  as  Virulence  is  Increased. 

Phago- 
Days  Cultivated    cytosis 
Pneumo-      upon  Artificial  (2U 

coccus.  Media.  Minutes).  Remarks. 

■2:',G  30  .38.0 

236  II  31  20.0 

236  IV  2S  9.5      Complete   absorption ;    organisms 

opsonifled. 
23G  VI  11  0.5     Opsonin     reduced     only     slightly 

while  the   serum  failed  to  op- 
sonize  pneumococcus. 
236  VIII  7  0 

236  VIII  7  0 

236  X  4  0 

236  XII  2  0         No   appreciable   reduction   of  op- 

sonin :   24  hours'  contact  with 
serum  failed  to  opsonize  pneu- 
mococcus. 
The   Roman    numerals   after   236   indicate   the   number   of  rabbits 
through   which   the   strain   has   been   passed   at   the  time  of  the  ex- 
periment. 

Table  G  illustrates  a  really  crucial  experiment  of  sim- 
ilar scope  with  pneumococcus  "23G"  which,  originally 
avirulent,  was  brought  to  a  high  state  of  virulence  by 
successive  passage  through  rabbits.  Cultures  were  made 
on  blood  agar  from  the  heart's  blood  of  each  rabbit 
while  alive ;  six  passages  of  this  kind  were  required  be- 
fore the  strain  acquired  sufficient  virulence  to  cause 
))roin])t  death  of  animals.  The  results  given  were  ob- 
tained at  the  same  time  as  the  tests,  which  were  all  made 
at  the  end  of  thirty-six  days  from  the  beginning  of  the 
experiment.  The  results  again  show  that  contact,  even 
])rolonged,  of  highly  virulent  pneumococci  with  serum 
does  not  result  in  absorption  of  opsonin  and  con.^equent 
opsonification  of  the  bacteria.  Pneumococcus  236  Yl 
which  is,  so  to  speak,  at  the  dividing-line  between  the 
virulent  and  avirulent  strains,  is  not  ojisonized  by  forty- 
eight  hours'  contact  with  serum.  ^larked  absorption  of 
op.sonin  occurs  only  when  the  organisms  used  are  sus- 
ce])tible  to  phagocytosis,  to  some  degree  at  least.  The 
question  arises  whether  the  opsonin  in  such  cases  is  ab- 
sorbed onlv  bv  those  individual  bacteria  which  have  lost 
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their  virulence.  It  seems  likely  that  this  is  so,  because 
on  plating  out  virulent  pneuraococci  which  have  been 
cultivated  for  some  time,  colonies  are  obtainable  of 
markedly  different  degrees  of  virulence. 

PXEUMOCOCCAL   "vIEULIN/"   THE   SUBSTANCE   OX   -WHICH 

VIRULENCE  AND  RESISTANCE  OF   PNEUilOCOCCI  TO 

PHAGOCYTOSIS  APPEAR  TO  DEPEND. 

In  order  to  investigate  more  closely  the  mechanism 
whereby  virulent  pneumococci  defend  themselves  against 
opsonin  and  phagocytosis,  I  undertook,  in  accord  with 
Dr.  Hektoen's  suggestion,  a  study  of  the  action  of  pneu- 
mococcal extracts  on  opsonic  serum.  Highly  virulent 
and  avirulent  pneumococci  were  suspended  in  m/8  XaCl 
solution  and  placed  at  37  C.  for  forty-eight  hours.  The 
clear  fluid  drawn  off  after  thorough  centrifugalization 
was  then  tested  as  to  its  action  on  opsonin  (Table  7). 
The  result  is  quite  striking.  The  extract  from  the  vir- 
ulent pneumococci  inhibits  phagocytosis  almost  com- 
pletely, whereas  the  avirulent  extract  does  so  in  much 
less  degree. 

There  was  no  demonstrable  difference  in  the  reaction 
of  the  virulent  and  avirulent  extracts. 

TABLE    7. — Effects   of   Extracts    of   ViRrLEXT   and   Avirulent 
PxEUJiococci  Upon  Opsonic  Serum. 

Equal  parts  of  extract  or  NaCl  and  serum  were  incubated  at  37  C. 
for  one  hour  when  equal  volumes  of  washed  blood  and  pneumococcal 
suspension  were  added. 

Phagocytosis 
Mixtures.  (20    minutes). 

Virulent   extract    0.13 

Avirulent   extract    4.(i 

NaCl   solution    6.0 

Similar  results  have  been  obtained  with  many  extracts 
representing  10  strains  of  virulent  pneumococci  obtained 
from  the  blood  of  pneumonia  patients  and  from  post- 
pneumonia  empyema.  The  extracts  of  five  strains  of 
non-virulent  pneumococci,  ciiltivated  on  artificial  media 
for  from  four  weeks  to  four  and  one-half  years,  have 
given  only  a  moderate  antiopsonic  effec-t. 

The  extracts  are  now  prepared  from  pneumococci 
grown  on  large  blood-agar  slants  or  in  glucose-free  broth 
to  which  1  per  cent,  dextrose  is  added.  This  broth  is 
prepared  from  beef  and  subjected  to  fractional  steriliza- 
tion. The  reaction  is  1  per  cent,  acid  to  phenol-phtha- 
lein.  Virulent  pneumococci  grow  more  abundantly  and 
more  rapidly  in  this  medium  than  in  the  ordinary  lu'oth 
made  from  beef  extract  and  sterilized  in  the  autoclave. 
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The  addition  of  1  volume  of  sterile  Ijlood  to  S  or  10  vol- 
umes of  broth  not  only  makes  the  cocci  grow  better,  but 
they  also  yield  a  stronger  extract. 

In  order  to  get  active  extracts  it  is  necessary  to  sus- 
pend rather  large  quantities  of  pneumococci  in  relatively 
small  amounts  of  salt  solution.  The  pneumococci  in 
aljout  (iO  c.c.  of  broth  after  forty-eight  hours'  growth  are 
suspended  in  4  to  o  c.c.  of  normal  salt  solution  and  kept 
at  37  C.  for  forty-eight  hours,  lieated  to  GO  C.  for  one 
liour,  the  pneumococci  centrifugated  down  and  the  su- 
])ernatant  clear  fluid  drawn  off. 

The  conclusion  seems  warranted  that  the  extract  con- 
tains some  substance  or  substances  which  bind  or  neu- 
tralize tiie  opsonin  in  the  serum,  because  active  extracts 
do  not  inhil)it  ])liagocytosis  by  washed  leucocytes  of  pre- 
viously sensitized  ])ncumococci.  Furthermore,  the  anti- 
o]isonic  effect  of  virulent  pneumococcal  extracts  is 
largely  s]ieeific  for  ])neumococci ;  as  Table  8  shows  the 
extract  docs  not  prevent  the  phagocytosis  of  streptococci 

TABLE   8. — The   Specific   Axtiopsonic   Action   of   Extracts   uk 

ViKULEXT    P.NEUMOCOCCLS. 

Mixtures  of  rneumococcal  Extract  and        I'hagocytosis   (20  mins.). 
Serum  or  Na("l  Solution  at  87  ('.,  for 

1    hour   before   adding   Washed   Blood     I'neumo-  Strepto-  Staphylo- 
and   Bacterial   Sus[)ensi()n  :  coccus,    coccus.       coccus. 

Seium  0.1    +  pneumococcal  extract  0.1....    o.l  7.0  10.3 

Scrum  O.O.")  +  pneumococcal  e.xtract  0.1.")..    o  ;{.8  0.8 

Scrum  o. (Hi.")  +  pneumococcal  extract  0.175.    o  l..")  .').0 

Serum   0.1    +  XaCl   0.1 <;.<•  lo.O  1'_'.0 

Serum  0.05  +  NaCl  0.15 5.0  »!.0  10.7 

Serum  0.025  +  NaCl   0.175 8.2  8.0  6.0 

and  sta])hylococci.  After  being  treated  in  the  manner 
described  virulent  pneumococci  appear  to  become  pha- 
gocytable.  It  must  be  remembered,  however,  that  there 
are  difficulties  in  the  way  of  a  clear  demonstration  on 
tiiis  i)oint,  because  thoroughly  extracted  or  autolyzed 
organisms  are  so  disintegrated  and  stain  so  ]ioorly  that 
they  are  hard  to  see.  However,  if  extracted  organisms 
do  become  ])hagocytable  they  should  absorb  opsonin  from 
serum,  and,  if  large  enough  quantities  are  added,  the 
piu'umococco-opsonin  should  be  removed  entirely,  and 
it  lias  been  found  that  when  equal  quantities  of  highly 
xiruh'iit  ))neumococci,  extracted  and  unextractcd,  are 
suspended  for  twenty-four  hours  in  equal  amounts  of 
scnim.  the  extracted  remove  all  the  opsonin  while  the 
unextraeted  diminish  only  slightly  the  opsonic  power. 
I'll  fortunately,  it  is  impossi])le  to  cirry  out  experiments 
with    respect    (<>   the  animal    viruleiu'e  of   the  extracted 
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pneumococci,  because  extraction  as  carried  out  is  asso- 
ciated with  death  of  the  cells. 

When  avirulent  pnemnococci  are  suspended  for  twen- 
ty-four hours  in  virulent  pneumococcal  extract  and  then 
washed  rapidly  in  salt  solution,  they  become  relatively 
insusceptible  to  phagocytosis  (Table  9)  at  the  same  time 
as  the  extract  employed  loses  its  power  to  neutralize  op- 
sonin (Table  10)  and  also  become  less  toxic.    This  intcr- 

TABLE    9. — Effect    of    Virulent    rxEUMOCOccrs    Extract    Upox 

AVIRULEXT    PXEUMOCOCCI. 

Equal   numbers  of  avirulent  pneumococci  suspended  24   hours   in 
the    same    amounts    of    virulent    extract    and    NaCl    sol.     The    cocci 
washed  and  phagocj-tability  determined. 
Extract   pneumococci   +   normal    serum   +   washed   blood   aa .  .      2.0 

XaCl  pneumococci  +  normal  serum  +  washed  blood  an 2.").0 

Extract  pneumococci  +  serum  +  XaCl  aa  +  washed  blood  aa.  .      6.0 
NaCl  pneumococci  +  serum  +  NaCl  an  +  washed  blood  aa .  . . .    30.0 

TABLE  10. — Effect  of  Avirulext  Pxeumococci  ox  Pxevmo- 
coccAL,  Extracts. 

Avirulent  pneumococci  suspended  in  virulent  extract  24  hours  at 
37  C.  and  then  removed  by  filtration.  The  antiopsonic  effect  of  the 
extract  so  treated  compared  with  untreated  extract : 

Phagocytosis 
Mixtures.  (20  minutes). 

Treated  extract  0.15  +  serum   O.O.i 2.4 

T'ntreated  extract  0.1.5  +  serum  0.0.5 0 

Treated  extract  1  +  serum  0.1.5 4 

Untreated  extract  1  +  serum  0.1 0.2 

NaCl  solution  1  +  serum  0.1 5.0 

esting  result  awakened  the  idea  that  possibly  the  induced 
resistance  to  phagocytosis  brings  with  it  restoration  of 
virulence.  To  test  this  possibility  by  experiment  there 
was  injected  into  the  peritoneal  cavity  of  each  of  three 
guinea-pigs  of  nearly  the  same  weight  the  twenty-four- 
hour  surface  growth  of  two  blood-agar  slants  (approxi- 
mately 20  sq.  cm.)  after  treatment  of  the  pneumococci 
(avirulent  233)  in  each  case  as  follows:  1.  Guinea-pig 
No.  1  received  the  pneumococci  in  3  c.c.  of  NaCl  solu- 
tion in  which  they  had  been  suspended  for  twenty-four 
hours.  2.  Guinea-pig  Xo.  2  received  the  pneumococci  in 
3  c.c.  of  virulent  pneumococcal  extract  in  which  they  had 
been  suspended  for  twenty-four  hours.  3.  Guinea-pig 
No.  3  received  the  pneumococci  after  they  had  been  sus- 
pended for  twenty-four  hours  in  virulent  pneumococcal 
extract  and  then  washed  rapidly.  The  results  of  the  de- 
tailed .<tudv  of  the  subsequent  phenomena  are  shown  in 
Table  11. 
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'I'lic  results  of  the  examination  of  the  peritoneal  fluid 
and  blood  cultures  ijefore  and  after  death  leave  no  doubt 
that  death  in  guinea-pigs  Xos.  2  and  3  was  the  result 
of  pneumococcal  growth,  and  this  growth  appears  to  have 
been  made  possible  through  the  acquirement  of  virulence 
by  the  previous  treatment  of  the  cocci  in  the  extract. 
The  rapidity  with  which  the  leucocytes  disposed  of  the 

TABLE    11. — The    Com-khkxck    of    Viuulexce    upon    Avirulext 

I'NKV.MOCOCCI    ISY    TUEATJIEXT    IX    KXTKACTS    OF   VlRULEXT 
I'XEUMOCOCCI. 

Intraperitoneal  inoculation  of  same  quantity 
coccus  after  treatment   for  :i4  hours  in   'A  c.c. 
in  3  c.c.  of  virulent  extract. 


Guinea-pig     2      (325 
Guinea-pig    1     (32(i     grams)       I'neumo- 
grams)    I'neumococci     cocci    in    Untreated 
in  Salt  Solution.  Extract. 


414  hours.  Many  leu 
coeytes :  phagocytosis 
of  pneumococci  mark- 
ed few  free  pneumo- 
cocci, no  endothelial 
cells. 

G  hours.  Many  leuco- 
cytes, no  free  pneu- 
mococci :  slight  pha- 
gocytosis. 

24  hours.  Leucocytes 
f  a  i  r  1  y  abundant : 
many  endothelial  cells 
digesting  leucocytes ; 
as  many  as  four  per 
cell.  Hlood  culture, 
negative.  Seems  per 
fectly  well.  Weight 
310  gms. 

48  hours.  Leucocytes 
and  endothelial  cells 
few.  Entirely  well. 
P.lood  culture  nega- 
tive. 


72  hours.   Entirely  well 
Weight  320  gms. 


0(!  hours. 


Eew  leucocytes 
many  pneumococ- 
ci :  some  phagocy- 
tosis. Seems  in 
great   pain. 

More       leucocytes ; 
many      i>neumococ.- 
c-i  ;       considerable 
p  h  a  g  o  c  y  tosis ; 
seems  ill. 

Many  leucocytes ; 
some  endothelial 
cells,  phagoc.vtosis 
of  pneumococci  but 
not  1  e  u  c  o  cytes  : 
free  pneumococci 
abundant.  15  1  o  o  d 
cult  ure  iiositive. 
Crouched,  vei-y  ill. 
Weight   27.">   gms. 

Leucocytes  m  any: 
show  no  phagocy- 
tosis :  phagocytosis 
of  pneumococci  and 
leucocytes  by  endo- 
thelial cells ;  free 
lineumococci  pres- 
ent. Weight  240 
gms.      Very    ill. 

Death.    Heart's  blood 

pure     culture     of 

lnuMimocDcci.     Sero 

tibrinous       periton 

ills. 


of  avlrulent  pneumo- 
of  XaCl  solution  and 

Guinea  pig  3  (340 
grams)  1'  n  e  u  m  o- 
cocci  in  Untreated 
Extract  Washed  and 
Suspended    in    3    c.c. 

NaCl    Solution. 
Few     1  e  u  c  o  c  y  tes, 

some    phagocytosis  ; 

no     e  n  d  o  t  h  e  lial 

cells. 


Leucocytes  abund- 
ant ;  many  pneumo- 
cocci :  some  phago- 
cytosis. 

Very  many  leuco- 
cytes: phagocytic 
endothelial  cells, 
phagocytosis  pneu- 
mococci but  not 
leucocytes.  Blood 
.culture   positive. 


Less  phagocytosis  of 
pneumococci  by  en- 
dothelial cells  :  free 
pneumococci  pres- 
ent. Weight  275 
gms.      Very    ill. 


Still    verv   ill. 


l>eath. 
In   I'ij; 


landings  as 


untreated  ])neumn('0('('i  is  especially  noteworthy.  Xo 
free  imeunuH-oeei  were  found  at  the  end  of  six  hours, 
notwithstanding  that  such  a  large  quantity  was  inocula- 
ted. In  tie  case  of  the  treated  ]meumo?occi  the  results 
were  diametrirallv  diU'iMvut.  The  endothelial  cells  which 
were  verv  numerous  at  the  end  of  twentv-four  hours  in 
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the  peritoneal  fluid  showed  marked  phagocytosis  of  poly- 
morphonuclear leucocytes  in  guinea-pig  Xo.  1  and  of 
pneumococci  in  guinea-pigs  Xos.  2  and  3.  It  seems  that 
the  endothelial  cells  whicli  appear  later  take  up  pneumo- 
cocci of  a  higher  grade  of  virulence  than  the  leucocytes, 
for  at  this  time  the  latter  show  no  phagocytosis,  even 
though  pneumococci  are  present  in  abundance.  Eesults 
similar  to  tliese  have  been  obtained  in  rabbits  as  well  as 
guinea-pigs  with  four  other  strains  of  avirulent  pneumo- 
cocci which  had  been  cultivated  for  3,  7,  8  and  15  months, 
respectively.  The  animals  receiving  the  pneumococci  in 
virulent  extract  always  showed  the  greater  reaction,  and 
death  occurred  earlier  in  them  than  in  the  animals  which 
received  pneumococci  that  had  been  washed  after  treat- 
ment in  extract.  That  this  in  a  measure  is  the  result  of 
toxic  effect  of  the  extract  itself  is  probable,  because  by 
itself  the  extract  is  not  without  toxic  action.  It  is  likely 
also  that  by  washing  in  salt  solution  pneumococci  treated 
with  extract  a  certain  amount  of  the  active  substance  is 
again  extracted.  Subsequent  generations  of  the  pneu- 
mococci isolated  from  the  blood  of  dead  animals  have 
virulence  which  increases  as  usual  on  animal  passage. 

The  minute  stndy  of  the  antiopsonic  body  in  pneumo- 
coccal extracts  is  now  in  progress.  It  may  be  stated  that 
it  resists  lioiling  for  two  mijiutes  and  that  it  does  not 
appear  soluble  in  alcohol  or  ether.  To  what  extent,  if 
.any,  it  may  be  associated  with  the  capsular  suljstance  of 
the  pneumococci  has  not  been  determined.  On  morpho- 
logic grounds  there  seems  little  reason  to  associate  viru- 
lence of  pneumococci  with  the  capsule,  because  it  pre- 
sents the  same  general  appearance  in  virulent  as  in  avir- 
ulent strains. 

The  chief  points  may  be  summarized  as  follows :  It 
has  been  found  possible  to  extract  from  virulent  ])neu- 
mococci  which  themselves  originally  do  not  take  up 
pneumococco-opsonin  a  substance  which  neutralizes  the 
opsonin  in  human  serum  ;  this  substance  unites  Avith 
avirulent  pneumococci  and  l)y  so  doing  it  confers  on 
them  a  degree  of  resistance  to  phagocytosis  as  well  as  of 
animal  virulence.  In  other  words,  it  seems  possible  to 
extract  from  virulent  pneumococci  the  substance  on 
which  virulence  would  seem  to  depend,  and  at  present 
the  name  "virulin,"  suggested  by  Dr.  Hektoen.  seems 
quite  appropriate.  While  the  action  of  "virulin"  may 
be  subject  to  several  hypothetical  explanations,  at  pres- 
ent it  is  probably  best  to  look  on  it  simply  as  a  sub- 
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.stance  or  mixture  of  sul)j^tances  which  when  united  with 
the  pneumococcal  cell  prevents  this  from  taking  up  op- 
sonin, and  which  when  free  has  special  affinity  for  op- 
sonin. That  it  does  not  merely  concern  free  opsinophile 
cell  receptors  seems  likely,  for  one  reason  because  viru- 
lent pneumococci  when  extracted,  i.  e.,  freed  from  viru- 
lence, are  found  to  absorb  jHieumococco-opsonin  freely. 

CONCLUSIONS. 

Human  serum  retains  its  o])sonic  properties  with  re- 
spect to  various  bacteria  after  being  filtered  through  por- 
celain. 

The  results  of  absorption  experiments  indicate  that 
normal  human  serum  contains  several  opsonins  with 
specific  affinities  for  jmeumococci,  streptococci,  sta]jhylo- 
cocci  and  tubercle  bacilli. 

Avirulent  ])neunu)cocci  absor!)  opsonin  and  become  sus- 
ceptible to  phagocytosis;  virulent  pneumococci  do  not 
absorl)  opsonin  and  are  insusceptiljle  to  ])hagocytosis ; 
and  these  properties  may  be  diminished  or  increased  at 
will  by  passage  through  rabbits  or  cultivation  on  arti- 
ficial media  as  the  case  may  be. 

Extraction  or  autolysis  of  virulent  pneumococci  in 
NaCl  solution  Ijrings  into  the  solution  a  substance  or 
group  of  substances  which  inhibits  the  action  of  pneu- 
mococco-opsonin ;  avirulent  pneumococci  take  up  this 
substance  and  now  become  not  only  resistant  to  phago- 
cytosis, but  exhibit  also  to  some  degree  the  property  of 
animal  virulence;  after  extraction  of  the  substance  vir- 
ident  jmeumococci  acquire  the  power  to  absorb  pneumo- 
cocco-opsonin. 

Read  Febnunv  11.   I'.U)?. 


QUALITATIVE  CHANGES  IX  THE  THIRD 
SERUM  COM  POX  EXT. 

WILKRKD  H.  :MAXWAKIXCJ. 

.VBSTRACT. 

(From   the   ratholo-iical   l.iiliorntniy   of   liuliana    rniversity.) 

1.  Heated  normal  goat  scrum  (jnire  third  serum  com- 
ponent) is  changed  chemically  by  ex]>osure  to  washed 
shec])  corpuf^cles.  A  third  component  that  is  originally 
auxilytic  (hemolysis-increasing)  lias  its  auxilytic  powers 
decreased  by  such  exposure,  while  a  tliird  component 
originally  antilytic  has  its  autilytic  jiowers  increased. 
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2.  Absorption  of  the  third  serum  component  by 
washed  sheep  corpuscles  has  not  been  demonstrated, 

3.  Washed  sheep  corpuscles  give  off  into  physiological 
saline  a  powerful  antilytic  substance. 

4.  The  addition  of  this  antilytic  substance  to  unex- 
posed third  component  produces  approximately  the  same 
changes  in  the  component  as  those  produced  by  exposure 
to  corpuscles.  The  amount  of  corpuscle  extract  neces- 
sary to  produce  this  change,  however,  differs  with  dif- 
ferent sera.  With  one  serum  it  may  be  the  same  as  the 
amount  given  off  by  the  corpuscles,  under  identical  con- 
ditions, into  physiological  saline;  with  another  serum 
it  may  be  a  much  smaller  amount,  and  with  a  third  a 
much  larger  amount. 

5.  If  we  assume  that  the  changes  taking  place  in  ex- 
posed third  component  are  mainly  due  to  the  giving  off 
of  corpuscle  products  into  that  component,  it  will  be 
necessary  to  assume  that  there  are  certain  substances  in 
the  third  component  that  influence  the  amount  of  the 
products  so  given  off.  In  the  presence  of  one-third  com- 
ponent, the  autolysis  must  l)e  assumed  to  be  stimulated; 
with  another  third  component,  retarded;  while  with  a 
third  it  is  uninfluenced. 

6.  Moreover,  differences  between  experimental  curves 
so  obtained  indicate  that,  in  addition  to  the  giving  off  of 
autolytic  products  into  the  third  serum  component,  there 
must  be  assumed  secondary  minor  changes  in  that  com- 
ponent as  a  result  of  exposure,  the  nature  of  which  is 
still  a  matter  of  pure  conjecture, 

7.  The  observed  changes  in  the  third  serum  com- 
ponent are,  therefore,  so  complex  that  an  indirect  method 
of  measuring  amboceptor  absorption  by  corpuscles  seems 
at  present  impossible. 

Eead  April  8,  1007. 
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THE  DEVELOPMENT  OF  THE  CHICAGO  PATH- 
OLOGICAL SOCIETY. 

PRESIDENTIAL   ADDRESS. 
H.   GIDEON  WELLS. 

Having  been  honored  by  election  to  the  presidency  of 
this  society,  it  becomes  my  duty  to  present  the  opening 
address  at  this,  the  first  of  this  year's  series  of  annual 
meetings,  and,  acting  on  the  suggestion  of  other  mem- 
bers of  the  organization,  I  have  selected  for  my  topic 
the  future  course  of  the  Chicago  Pathological  Society. 
Although  this  society  is  far  from  being  an  old  one,  yet 
if  we  compare  its  activities  during  the  first  years  of  its 
history  with  those  of  the  last  few  years  we  find  that 
these  interests  have  undergone  a  most  decided  change 
along  very  definite  lines  of  growth,  so  that  it  seems  to 
be  quite  possible  to  predict  further  developments.  At 
the  starting  of  the  Pathological  Society  in  1881,  as  a 
continuation  of  the  old  West  Chicago  Medical  Society, 
it  was  formed  and  carried  on  for  the  very  necessary  pur- 
pose of  furnishing  an  opportunity  for  the  practicing 
physicians  and  surgeons  of  this  vicinity  to  present  illus- 
trative and  interesting  specimens,  and  to  discuss  instruc- 
tive cases  from  the  standpoint  of  clinical  pathology 
and  pathological  anatomy.  For  the  first  decade  or  more 
of  its  existence  the  society  continued  along  these  lines, 
and  performed  a  very  useful  function  in  encouraging 
pathological  investigation  of  clinical  material  and  clin- 
ical problems  among  the  physicians  of  Chicago,  who  to 
this  day  have  constituted  almost  its  entire  membersliip. 

Beginning  with  the  early  nineties  a  change  began, 
for  about  this  time  began  to  apjiear  the  first  evidences 
of  specialism  in  pathology.    Until  that  time  there  were 
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in  Chicago^  and  for  that  matter  in  the  rest  of  the  United 
States,  practicall}'  no  physicians  or  scientists  whose 
whole  work  consisted  in  investigation  and  instruction  in 
pathology  and  bacteriology.  Such  pathological  and  bac- 
teriological studies  as  were  made  were  accomplished  by 
men  whose  chief  interest  was  in  the  clinical  features  of 
the  conditions  under  investigation,  and  consequently 
their  presentation  was  always  of  immediate  interest  to 
their  fellow-physicians  when  presented  before  the  Path- 
ological Society.  It  is  unnecessary  for  me  to  point  out 
to  this  assemblage  the  development  of  specialism  in 
pathology  in  the  country  at  large  and  in  Chicago  in 
particidar — it  is  too  Avell  known  to  all  of  us  to  require 
discussion.  The  result  of  this  growth  of  specialism  on 
the  Pathological  Society  is  the  topic  that  I  particularly 
wish  to  bring  before  you,  in  order  that  the  society  may 
consider  if  it  sliould  in  any  way  modify  its  aims  and 
methods  to  better  adapt  itself  to  the  existing  and  devel- 
oping conditions. 

If  one  looks  through  the  programs  of  the  Pathological 
Society  from  the  earliest  to  the  most  recent  years  he  will 
find  the  change  in  its  interests  very  striking.  Whereas 
until  the  beginning  of  the  present  decade  the  papers 
related  almost  exclusively  to  clinical  pathology,  and 
were  for  the  most  part  presented  by  physicians  and  sur- 
geons in  active  practice,  since  that  time  the  clinical  path- 
ology has  been  progressively  replaced  by  the  contribu- 
tions of  the  increasing  number  of  men  who  are  devoting 
all  or  much  of  their  time  to  some  held  of  pathological  or 
bacteriological  research.  In  place  of  discussions  on  tu- 
berculosis of  the  kidney,  sarcoma  of  bones,  osteomyelitis 
of  the  tibia,  extrauterine  pregnancy,  etc..  the  program 
now  announces  papers  upon  deviation  of  complement, 
opsonization  of  erythrocytes,  cryoseopy  of  autolyzing 
cells,  trypanosomiasis  in  Mtis  (Jcciiinaniis.  etc.  Is  it 
strange  that  the  practitioners  are  now  seldom  seen  at  the 
meetings  of  the  society,  and  that  the  attendance  is  lim- 
ited to  a  small  number  of  professional  pathologists  and 
bacteriologists,  aided  and  abetted  by  an  increasing  num- 
ber of  students  and  young  graduates  who  are  interested 
in  some  special  field  of  pathology  ?  Wlietlier  or  no  we  ap- 
prove of  this  change  in  the  position  of  the  Pathological 
Society  in  relation  to  the  medical  ]U'ofession  at  large,  the 
fact  remains  that  it  has  oic-urred  :  and  it  is  our  plain 
dutv  to  consider  whetluM-  il  is  ;i  (l(>siralile  change  or  not. 


71 

and  what  our  attitude  should  be  toward  furthering  or 
hindering  this  direction  of  the  progress  of  the  society. 
For  my  own  part,  it  seems  to  me  that  this  change  is  but 
part  of  the  recognized  line  of  progress  of  medical 
science,  and  that  the  needs  of  the  medical  profession  of 
Chicago  have  changed.  Formerly  but  a  .■r^mall  part  of 
the  profession  was  so  trained  that  it  could  take  an  inter- 
est, much  less  make  useful  contributions  in  clinical 
patholog}'  and  pathological  anatomy,  and  these  more 
advanced  physicians  founded  the  Pathological  Society 
and  formed  its  active  members.  But  within  the  last 
two  decades  the  majority  of  the  profession  is  to  be  in- 
cluded in  the  class  interested  and  educated  in  applied 
pathology,  and  so  we  find  that  papers  which  formerly 
would  have  been  presented  before  the  Pathological  So- 
ciety now  form  a  large  part  of  the  contributions  to  the 
meetings  of  the  Chicago  Medical  Society  and  its  numer- 
ous associated  societies  of  specialists.  In  other  words, 
the  Pathological  Society  is  no  longer  a  necessity  for  the 
physician  pursuing  either  laboratory  or  literary  investi- 
gations on  topics  in  applied  pathology,  for  he  can  find 
an  interested  and  comprehending  audience  among  his 
fellow  physicians  with  whom  he  has  common  interests, 
and  who  offer  the  appreciation  that  encourages  useful 
work. 

On  the  other  hand,  there  has  been  developed  a  con- 
siderable group  of  specialists  in  pathology  and  bacter- 
iology for  whom  this  society  is  a  necessity,  since  here 
alone  can  tlie}*  present  their  communications  on  strictly 
technical  topics  before  an  understanding  and  helpful 
audience,  and  into  their  control  the  active  work  of  the 
Pathological  Society  has  passed  by  natural  law.  There 
must  be  a  place  where  such  work  can  be  presented,  dis- 
cussed and  encouraged,  and  it  would  seem  that  this  so- 
ciety has  adapted  itself  for  that  purpose.  This  being 
true,  the  question  arises,  what  can  be  done  to  further  the 
work  of  the  society?  It  can  not  be  denied  that  at  the 
present  time  there  is  need  for  much  improvement.  Our 
attendance  is  small,  and  indeed  much  smaller  than  it 
need  be.  The  proper  direction  for  growth  would  seem 
to  be  that  of  incorporating  a  larger  number  of  men  in- 
terested in  allied  subjects.  Pathology  is  morbid  biology 
and  touches  on  every  field  of  the  biological  sciences. 
Here  in  Chicago  and  in  the  immediate  vicinity  we  have 
a  large  number  of  men  specializing  in  these  biological 
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sciences,  with  many  interests  in  common,  and  yet  no 
common  place  of  meeting  and  communication  outside 
the  large  national  societies  with  their  annual  meetings 
at  great  distances  from  the  majority  of  the  members. 
Should  not  we  have  here  in  Chicago  some  organization 
for  the  workers  in  these  fields,  and  if  so,  does  not  the 
l)resent  Pathological  Society  constitute  the  natural 
nucleus  for  sucli  an  organi/cation?  As  proof  that  such 
a  centralizing  society  for  allied  branches  of  the  biological 
sciences  has  a  large  field  of  usefulness  we  have  the  So- 
ciety of  Experimental  Biology  and  Medicine  of  Xew 
York,  which  now  includes  in  its  membership  residents 
of  cities  scattered  throughout  the  entire  country,  al- 
though the  attendance  at  its  monthly  meetings  is  of 
necessity  made  np  chiefly  of  the  scientists  of  Greater 
i^ew  York  and  its  immediate  vicinity.  Chicago  is  the 
geograj)hic  center  of  a  large  number  of  educational  in- 
stitutions where  are  men  with  interests  in  the  biological 
sciences  and  their  application  to  medicine  and  pathol- 
ogy, and  it  is  highly  probable  that  they  would  welcome 
the  establishment  here  of  a  society  of  which  they  may 
become  members  and  where  they  can  present  the  re- 
sults of  their  work  before  an  interested  audience.  Avith- 
out  going  half  way  across  the  continent  to  an  annual 
meeting  of  some  society  which  is  strictly  specialized 
along  some  one  line  of  biologic  study.  I  may  mention 
in  Chicago,  besides  the  large  medical  schools,  the  Uni- 
versity of  Chicago  and  Northwestern  University,  and 
in  the  vicinity  are  the  Universities  of  Illinois.  Wiscon- 
.sin,  ]\Iichigan.  Indiana  and  ]\[innesota.  the  St.  Louis 
schools,  and  possibly  others  in  a  gradually  widening 
circle.  Ought  not  the  society  to  discuss  the  feasibility  of 
including  among  its  active  membership  the  pathologists 
and  bacteriologists,  physiologists,  anatomists,  embry- 
ologists,  neurologists,  zoologists  and  biologists  of  these 
institutions,  thus  assuring  a  larger  field  for  its  work, 
which  has  now  become  so  highly  specialized?  The  prob- 
lem is  not  a  simple  one,  for  there  are  involved  manv 
delicate  points  which  will  require  careful  consideration, 
among  them  being  the  relation  of  this  society  to  the 
Chicago  ]\Icdical  Society ;  the  rights  of  the  non-special- 
ist members  of  the  Pathological  Society,  who  constitute 
the  majority  of  its  membership  and  furnish  the  greater 
]iart  of  its  funds:  and  even  the  retention  of  the  name 
of  the  societv  will  have  to  be  considered. 
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Believing,  -with  other  membeis  of  the  society,  that 
there  exists  a  need  for  some  society  of  the  scope  indi- 
cated, and  that  the  formation  of  such  an  organization 
under  other  auspices  would  withdraw  from  the  Path- 
ological Society  much  of  the  interest  of  thor^e  who  con- 
stitute its  active  membership,  I  wish  to  submit  the 
proposition  as  above  outlined  iqv  discussion  by  the  so- 
ciety as  it  now  exists.  In  closing  I  may  call  attention 
to  the  fact  that  this  year  is  particularly  favorable  for 
the  consideration  of  this  subject,  since  at  Christmas 
time  we  shall  have  the  opportunity  of  meeting  the  scien- 
tists of  nearly  all  the  universities  of  the  surrounding- 
states,  who  will  be  here  for  the  annual  meeting  of  the 
Association  for  the  Advancement  of  Science,  and  in  the 
spring  the  Association  of  Pathologists  and  Bacteriolo- 
gists will  meet  in  Ann  Arbor. 

Read  October  14,  lOOT. 


A    SUMMAPtY    OF    IXVESTIGATIOXS    OF    THE 

NATUEE  AND  MEANS  OF  TEANSMISSIOX 

OF  EOCKY  :\rOUNTAIX   SPOTTED 

FEVEE.* 

H.  T.   RICKETTS. 

(From  the  Department  of  Pathology,  University  of  Chicago.) 

In  the  Medical  Sentinel  (Portland,  Ore.)  for  October, 
1899,  Dr.  Edward  E.  Maxey  of  Boise  City,  Idaho,  called 
attention  to  "the  so-called  spotted  fever  of  Idaho.''  He 
described  it  as  "an  acute,  endemic,  non-contagious,  but 
probably  infectious,  febrile  disease,  characterized  clin- 
ically by  a  continuous  moderately  high  fever,  severe  arth- 
ritic and  muscular  pains,  and  a  profuse  petechial  or 
purpuric  eruption  in  the  skin,  appearing  first  on  the 
ankles,  wrists  and  forehead,  but  rapidly  spreading  to 
all  parts  of  the  body."  The  disease  is  not  to  be  con- 
fused with  typhus  fever  nor  epidemic  cerebrospinal 
meningitis,  to  both  of  which  the  term  spotted  fever  is 
sometimes  applied. 

Eocky  Mountain  spotted  fever  is  not  limited  to  Idaho, 
however,  but  occurs  also  in  western  Montana,  ITtah, 
Xevada,    Oregon,    Colorado,    Wyoming,    and    perhaps 

*  This  work  has  been  supported  chiefly  by  an  appropriation 
made  by  the  legislative  assembly  of  Montana,  and  also  by  Missoula 
and  Ravolli  ("ounties,   Montana,   and  by  the  University  of  Chicago. 
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ill  ntluT  nt'ighl)orinii'  states.  Thv  conditionri  in 
tlic  ?)itt('r  Hoot  Vallev  in  western  Montana  aroused 
.-lull  concern  that  Dr.  Louis  B.  Wilson  and  Dr. 
Will.  M.  Chowning-.  then  of  the  University  of  Min- 
nesota, undertooiv  an  investigation  in  190'^.^  They 
learned  that  the  disease  occurs  only  during  the  spring 
and  early  summer,  and  that  the  eastern  side  of  the  Bit- 
ter Root  A'alley  is  free  from  infection.  They  also  an- 
nounced the  discovery  of  an  erythrocytic  parasite.  Piro- 
plasma  hominis  as  the  cause  of  the  disease  and  pro- 
mulgated the  tick-gopher  hypothesis.  According  to  this 
hypothesis  the  gopher  is  the  habitual  host  for  Piro- 
plasina  lioiiiinis,  and  spotted  fever  is  conveyed  from  the 
gopher  to  man  hy  means  of  llie  liite  of  the  woodtick 
{DmiKiri'iilor  occidt'iildlis).  which  feeds  on  both  man 
and  animal-.  It  WES  stated  that  PiropJasma  hominis 
exi.sts  in  about  20  ])er  cent,  of  the  gophers  from  the 
infected  side  of  the  valley  but  was  not  found  in  those 
from  the  east  side.  They  furnished  no  experimental 
evidence  in  favor  of  the  tick  theory. 

Anderson,-  and  later  Stiles,''  of  the  Hygienic  Labora- 
tory, also  studied  the  disease,  the  former  advocating  the 
tick  theory,  whereas  Stiles  discredited  it  and  failed  to 
identify  Piroplasnia  Jiominis.  Xeither  ]H'rformed  ex- 
])eriments  l^earing  on  the  tick  theory. 

Llence  when  1  began  my  investigations  in  the  Bitter 
Root  Valley  in  April.  li)6(i,  the  tick  theory  was  little 
more  tlian  a  hypothesis,  suj)ported  only  by  the  coinci- 
dence of  the  season  of  the  adult  tick  witli  that  of  spotted 
fever,  and  the  almost  coiislanl  history  of  tick  wounds 
shortly  preceding  the  onset  of  the  disease.  Further- 
more, the  validity  of  the  latter  point  was  considered 
questionable  in  sonu>  ([uarters,  inasmuch  as  a  great  many 
])eo])le  are  tiek-bitten  every  spring  without  sull'ering 
fioiii  >|i()(t((l  re\cr  as  a  eonsecpienee.  Although  this  cir- 
(•umstanei'  would  not  riMider  the  tick  theory  untenable. 
it  h;is  caused  a  great  deal  of  local  ])rejudice  against  it. 
Locally  there  is  a  strong  disposition  to  attribute  to  the 
water  of  certain  streams  the  power  of  carrying  the  poi- 
son to  man,  presumably  from  foci  of  decaying  vegeta- 
tion.    It  i.^  not  necessary  in  this  place  to  go  into  detail 

1.   Wilson   and   ("liowninji :    The   .Tourniii    of   Infectious   Diseases, 

v.il.   i.   No.  1.  .Tan.  -2.  T.tdt.  pp.   :il  .■.;. 

•J.  .\ndprson  :  Hull.  No.  14.  Ilvi:.  l.iU...  V.  S.  Piib.  Health  and 
M;ir.  ll().><p.    Sci-v..    Wasliinston. 

:!.    S(il(»s  :   Hull  :  No.  '^iK  iliiil 
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regarding  the  conditions  which,  a  priori,  lent  to  the 
water  theor}'  a  degree  of  plausibility. 

Since  the  study  of  spotted  fever  had  hitherto  been 
limited  to  the  season  during  which  man  is  attacked  it 
appeared  of  gTeat  importance  to  discover  susceptible 
laboratory  animals,  if  possible,  in  order  that  experi- 
mental work  might  proceed  without  serious  interrup- 
tion. As  the  result  of  investigation  it  was  soon  de- 
termined that  the  guinea-pig  and  monkey  (Macaccus 
rhesus)  are  highly  susceptible,  that  rabbits  are  almost 
nonsusceptible,  and  that  rats  and  mice  exhibit  no  out- 
ward   sign    of    illness    when    infection    is    attempted.* 

The  following  points  are  taken  as  proof  that  the  dis- 
ease reproduced  in  these  animals  is  spotted  fever:  1, 
The  incubation  period  approximates  that  in  man  in  so 
far  as  it  has  been  ascertained  in  the  case  of  man;  2, 
the  course  of  fever,  the  eruption  and  anatomic  changes 
found  at  autopsy  correspond  closely  with  these  features 
in  man ;  3,  as  in  the  case  of  man  it  has  not  been  possible 
to  cultivate  a  micro-organism  from  the  blood  or  organs 
of  t3'pical  cases;  4,  indefinite  transmission  from  animal 
to  animal  appears  to  be  possible  (100  generations). 

Inasmuch  as  the  disease  was  conveyed  to  the  latter  by 
inoculating  them  with  the  blood  of  human  patients,  and 
since  it  can  be  transmitted  indefinitely  from  animal  to 
animal  in  this  way  by  means  of  the  blood,  two  very  im- 
portant points  regarding  the  nature  of  the  disease  are 
thereby  established :  First,  that  the  disease  is  caused 
by  a  virus  which  is  capable  of  propagation,  a  living 
organism,  for  otherwise  the  consecutive  inoculation  of 
100  generations  of  animals  would  not  have  been  pos- 
sible; second,  spotted  fever  is  a  sj^stemic  or  generalized 
infection,  since  the  circulating  blood  is  invaded  by  the 
micro-organism.  Inoculation  experiments,  performed 
later,  showed  that  all  the  important  organs  of  diseased 
animals  are  heavily  infected.'^ 

rnrther  experiments  relating  to  the  distribution  of 
the  virus  among  the  blood  elements  showed  the  follow- 
ing:^ 

1.  The  cell-free  serum  of  infected  blood  contains  large 
amounts  of  the  virus. 

2.  The  virus  is  present  in  considerable  quantities  in 

4.  Ricketts  :  Jour,  of  the  Amer.  Med.  Assn.,  July  7,  190G,  vol. 
xlvii.  pp.  33-36. 

7.  Ricketts  :  Ibid..  Oct.  6.  1906.  vol.  xlvii,  pp.  1067-9. 

8.  Ricketts  :  Jour,  of  Infectious  Diseases,  vol.   iv. 
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an  artificially  induced  loucocytic  exudate,  free  from 
erythrocytes,  and  also  in  the  overlying  fluid  from  such 
an  exudate  after  the  cells  have  been  sedimented  by  cen- 
trifugation. 

."5.  Prolonged  centrifugation  of  serum  does  not  free 
the  overlying  portion  from  the  virus. 

4.  Jt  is  impossible  to  free  the  blood  cells  in  defibri- 
nated  blood  from  the  virus  by  ten  to  twelve  washings 
with  pliysiologic  salt  solution,  although  this  process  de- 
creases the  virulence  of  the  blood.  During  the  washing 
a  point  is  reached  at  which  the  fluid  used  in  washing 
no  longer  contains  the  virus  in  infective  quantities. 

It  was  hoped  that  experiments  of  this  nature  might 
l)ring  out  evidence  in  favor  of  or  against  the  piroplasma 
theory  of  Wilson  and  Chowning.  I  believe,  however, 
that  the  results  do  not  justify  positive  conclusions  for 
or  against  this  theory.  In  the  experiments  cited  above 
the  cell-free  serum  proved  rather  highly  infective;  this 
event,  however,  does  not  preclude  the  possibility  of  a 
piroplasmatic  infection,  for,  although  piroplasmas  in- 
vade the  erythrocytes  extensively  in  all  known  piro- 
plasmic  diseases,  it  is  self-evident  that  the  plasma  must 
bo  the  medium  through  which  the  organisms  reach  the 
erythrocytes.  Hence  in  all  piroplasmoses  there  must  be 
many  extracellular  organisms  at  some  stage  of  the  dis- 
ease. 

Simihirly  the  result  quoted  above  in  paragraph  "3 
does  not  of  necessity  disqualify  the  ])iroplasma  theory, 
nor  does  it  support  strongly  the  possibility  of  a  pre- 
dominant leucocytic  invasion  by  the  parasite. 

'^riie  results  stated  in  paragraph  4  would  seem  to 
])oint  rather  significantly  to  an  intimate  relation  be- 
tween the  virus  and  the  red  or  white  cells.  However, 
this  does  not  of  necessity  imply  an  intracellular  location 
of  the  parasite,  for  it  is  conceivable  that  the  microbes 
may  adhere  to  the  surface  of  the  blood  cells  either 
through  mutual  viscosity  or  some  other  attractive  or 
adhesive  force.  I  obtained  no  positive  result  in  at- 
Icmpting  to  liberate  the  organism  from  its  hypothetical 
jwsition  within  the  blood  cells,  by  crushing  the  latter 
in  a  ])orcelain  ball-mill.  This  procedure  decreased  the 
\irulence  of  the  blood,  which  ]u-obab]y  was  due  to  the 
(•rushing  of  many  of  the  organisms  in  the  mill.* 

In  biicf.  this  method  of  experimentation  does  not  give 
I'l'sults  wliicli  s|u'.ik  conclusively  for  or  ngninst  the  intrn- 
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cellular  location  of  the  parasite,  and  for  this  reason,  if 
for  no  other,  the  experiments  maj'  have  some  worth. 

That  the  microbe  is  either  ver}-  small  or  of  low  spe- 
cific gravity  is  suggested  by  the  result  stated  above  in 
paragraph  3. 

I  have  made  many  attempts  to  pass  the  virus  as  it 
exists  in  serum  through  the  porous  Berkefeld  candle 
filters,  the  serum  being  diluted  as  much  as  ten-fold 
with  physiologic  salt  solution.^-  ^  In  no  instance 
has  the  virus  passed  through  the  filters,  at  any  rate  in 
infective  quantities,  although  nine  cubic  centimeters  of 
serum  were  used  in  one  experiment.  The  failure  of 
such  a  large  quantity  of  filtered  serum  to  produce  infec- 
tion, when  it  is  known  that  the  unfiltered  serum  con- 
tains the  virus  and  that  fresh  diseased  blood  is  path- 
ogenic in  doses  of  0.05  to  0.1  c.c,  is  significant.  The 
result  suggests  that  the  organism,  though  undoubtedly 
minute,  is  of  such  size  that  it  should  be  recognized  by 
the  use  of  high  magnifications,  or  that  it  is  of  peculiar 
form  or  possess  such  adliosive  ])roperties  that  it  is  not 
readily  filterable. 

Experiments  on  the  resistance  of  the  virus  to  cold, 
heat,  desiccation,  dialysis  and  other  agents  have  as  yet 
furnished  no  differential  clue  as  to  the  protozoon  or 
bacterial  character  of  the  microbe. 

That  recovery  from  one  attack  of  spotted  fever  ren- 
ders an  animal  resistant  to  further  attempts  at  inocu- 
lation is  one  of  the  important  practical  facts  brought 
out  by  my  experiments."  Studies  in  immunity  have 
shown  that  a  disease  which  will  incite  immunity  in  one 
species  is  very  likely  to  have  a  similar  effect  on  other 
susceptible  species,  hence  it  is  extremely  probable  that 
man  generates  an  immunity  similar  to  that  of  the 
guinea-pig  which  has  recovered.  This  supposition  is 
strengthened  from  the  fact  that  no  authentic  instance 
foi  two  attacks  in  man  has  been  observed  in  so  far  as 
one  can  learn. 

It  is,  then,  somewhat  reasonable  to  hope  that  an  ef- 
ficient vaccine  or  curative  serum  may  be  prepared  pro- 
vided the  mi'^TO-organism  lends  itself  to  suitable  man- 
ipulations. I  have  certain  guinea-pigs  which  are  called 
hyperimmune.  Since  their  recovery  from  spotted  fever 
they  have  received  many  injections  of  infected  blood. 
Assisted  by  Mr.  Gomez,  it  has  been  possible  to  show 
recently  that  0.1  to  0.3  c.c.  of  hyperimmune  blood  will 
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protect  a  guinea-pig  against  twenty  or  more  minimum 
pathogenic  doses  of  the  diseased  blood.  These  investiga- 
tions are  being  continued. ^^ 

It  is  most  interesting  that  the  offspring  of  an  immune 
female  guinea-pig  also  are  immune  for  a  period  the 
limits  of  which  have  not  yet  been  determined.^^ 

By  showing  the  transmissibility  of  spotted  fever  to 
the  guinea-pig  and  monkey  a  means  of  putting  the  tick 
theory  to  a  decisive  test  had  been  provided. 

In  attacking  this  problem  the  first  logical  step  was 
to  determine  whether  the  tick  after  feeding  on  a  dis- 
eased animal  is  able  to  infect  a  healthy  animal  by  biting 
it.  If  this  should  prove  to  be  true,  and  if,  in  addition, 
it  could  be  shown  that  the  relation  of  the  virus  to  the 
tick  is  a  very  intimate  one,  so  that  the  transmission 
would  appear  to  be  "biological"  rather  tlian  purely  me- 
chanical, the  results  would  place  the  tick  under  tlie 
gravest  suspicion  as  the  means  of  infecting  man. 

In  the  summer  of  1906  I  showed  that  the  female  tick 
ean  acquire  and  transmit  spotted  fever  by  means  of  bit- 
ing,* and  King^  of  the  Hjgienic  Laboratory  obtained  a 
similar  result  at  the  same  time  and  with  the  same 
.strain  (my  strain)  of  the  virus.*  Later  in  the  year  I 
found  that  the  male  tick  also  may  acquire  and  trans- 
mit the  disease,  which  could  well  be  anticipated  since 
the  male  as  well  as  the  female  is  a  blood-sucker.* 

Further  experiments  have  shown  the  existence  of  a 
very  intimate  relationship  of  the  virus  to  the  tick  and 

11.  Not  hei'etofore  published. 

5.  King:  Pub.  Health  Kep..  July  27,  1906. 

G.  Kicketts :  Jour,  of  the  Amer.  Med.  Assn.,  Aug.  4,  1906,  vol.  . 
xlvii,  p.  358. 

♦  At  the  time  this  work  was  done  I  hud  no  knowledge  of 
previous  experiments  which  demonstrated  the  ability  of  the  "wood- 
tick"  to  transfer  .spotted  fever.  Recently  I  have  had  authoritative 
information  that  Dr.  L.  V.  McCalla  and  I>r.  II.  .V.  Hroreton.  of  Boise 
City,  Idaho,  transmitted  the  disease  from  man  to  man  in  two  ex- 
l)erinients.  The  tick  was  obtained  "from  the  chest  of  a  man  very 
ill  with  spotted  fever."  and  "applied  to  the  arm  of  a  man  who  had 
been  in  tlio  hospital  for  two  mouths  and  a  half,  and  had  lost  both 
feet  from  gansrene  due  to  froeziuf;."  On  the  eighth  day  the  pa- 
tient became  ill  and  passed  through  a  mild  course  of  spotted  fever, 
leaving  a  characteristic  eruption.  The  experiment  was  repeated  by 
placing  tlie  tick  on  a  woman's  leg.  and  slie  likewise  was  Infected 
witli  spotted  fever.  Althougli  these  results  received  no  publicity 
otlicr  than  that  given  in  reports  to  local  societies.  I  take  pleasure 
in  according  to  Dr.  McCalla  and  to  his  colleague.  Dr.  IJrereton.  the 
credit  of  having  llrst  shown  tliat  the  tick  may  act  as  a  carrier  of 
spotted  fever.  Their  experiments  preceded  by  more  than  a  year 
those  of  Dr.  King  and  of  myself,  and  they  were  performed  with  the 
full  consent  of  the  patients  concerned. 
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that  the  transmission  must  be  regarded  as  biological  in 
character  rather  than  mechanical  throughout.  In  no 
instance  has  a  tick  ceased  to  be  infective  so  long  as  it 
lived  and  would  feed,  a  period  of  several  months.  It 
may  acquire  the  disease  as  a  larva  or  as  a  nymph,  retain 
it  during  molting,  and  prove  infective  when  it  reaches 
the  subsequent  active  stage.^'  ^° 

Of  great  importance  is  the  hereditary  transmission  of 
the  disease  by  an  infected  female.  This  occurred  in  two 
of  my  'liereditary  experiments,"  and  this  may  have  an 
important  bearing  on  the  viability  of  the  disease  in 
nature  from  year  to  year.^"  The  term  '^hereditary"  is 
used  rather  broadly  and  only  in  the  sense  that  the  infec- 
tion was  derived  from  the  female.  It  may  be  argued 
that  during  the  process  of  oviposition,  in  which  the  head 
parts  play  a  function,  virus  may  have  been  deposited  on 
the  surface  of  the  eggs  from  the  salivary  glands  of  the 
female  and  that  the  microbes  reached  the  embryo  or  its 
food  supply  by  penetrating  the  egg  membrane,  or  that 
the  virus,  having  been  deposited  on  the  surface  of  the 
egg,  the  embryo  later  became  infected  by  consuming  a 
portion  of  the  membrane.  The  pertinence  of  the  first 
argument  must  be  recognized,  although  the  virus  has 
shown  no  penetrating  power  for  the  skin  of  man  or  for 
the  mucous  membranes  of  man  and  animals,  membranes 
which  would  seem  to  be  much  more  susceptible  to  pen- 
etration than  the  dense  covering  of  the  tick's  egg.  The 
second  argument  could  not  be  considered  as  valid  be- 
cause the  life  of  the  virus  when  exposed  to  the  light  is 
known  to  be  much  shorter  than  the  time  required  for 
the  development  of  the  embryo.^  Such  considerations, 
however,  do  not  affect  the  practical  fact  that  the  larva 
of  infected  females  may  be  born  with  the  virus  of  spot- 
ted fever  in  their  salivary  glands,  and  that  they  are 
sometimes  able  to  transmit  the  disease  to  a  susceptible 
animal. 

"Hereditary"  transmission  was  obtained  in  only  two 
out  of  twenty-six  experiments,  a  fact  which  fits  well 
with  the  scarcity  of  infected  ticks  in  nature  (see  below) 
and  in  the  rarity  of  the  disease  in  man. 

I  am  inclined  to  the  view  that  the  tick,  during  the 
time  it  harbors  the  virus,  undergoes  a  generalized  infec- 

9.  Ricketts  :  Jour,  of  the  Amer.  Med.  Assn.,  July  6,  1907,  vol. 
xlix.  pp.  24  27. 

K).   Ricketts:   Ibid.,  Oct.   12.  1907,  vol.  xlix,  pp.   1278-1281. 
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tion.  1  take  it  that  the  successful  "hereditary  experi- 
ments" signify  uterine,  hence  generalized  infection.  I 
have  sliown  by  inoculation  ex})eriinents  that  the  vinis 
is  present  in  the  alimentary  sac  and  in  the  salivary 
glands  of  the  infected  adult  tick.^°  Undoubtedly  the 
alimentary  sac  becomes  infected  primarily  tiirough  the 
diseased  blood  ingested  by  the  tick,  and  it  is  probable 
that  the  localization  of  the  virus  in  the  salivaiy  glands 
is  a  part  of.  or  residuum  of.  a  generalized  infection. 

The  second,  and  one  may  say  the  final,  step  required 
to  prove  that  the  tick  is  the  agent  through  which  man 
is  infected,  involved  the  discovery  of  infected  ticks  in 
Nature.  I  say  the  final  step,  because  it  would  complete  a 
chain  of  the  strongest  possible  circumstantial  evidence 
tending  to  incriminate  the  tick. 

On  account  of  the  disproportion  Ijetween  the  number 
of  tick-bitten  persons  and  the  number  of  cases  of  spotted 
fever  occurring  during  any  particular  season,  it  was 
anticipated  that  the  search  would  be  a  difficult  task  and, 
with  negative  results,  miglit  require  the  testing  of  many 
thousand  ticks  before  one  would  be  justified  in  acknowl- 
edging failure. 

In  order  to  increase  the  jjiobability  of  finding  in- 
fected ticks  in  Xature  those  selected  for  the  tests  were 
taken  from  localities  laiown  to  be  infected,  some  being 
obtained  from  horses  and  cattle  and  others  from  the 
clothing  of  different  individuals  who  had  collected  them 
in  this  way  from  the  woods.  They  were  allowed  to  feed 
in  groups  on  normal  guinea-pigs,  and  for  a  period  which 
is  longer  than  that  required  for  transmission. 

Five  hundred  and  thirteen  ticks  were  tested  in  this 
way  and  of  this  number  two  hundred  and  ninety-six 
were  found  attached  to  the  guinea-pigs.  It  is  quite 
certain  that  this  does  not  re])resent  the  full  numl>or 
which  fed,  since  in  searching  the  skin  of  the  guinea-pig 
foi-  ticks  a  few  may  unavoidably  be  overlooked. 

Eventually  one  or  more  infected  ticks  were  found 
among  a  group  of  tliirty-six  uuiles  which  had  biXMi  col- 
lected from  apparently  liealthy  horses.^"  The  guinea- 
pig  on  which  they  fed  developed  fever  on  the  seventh 
day  after  being  placed  with  the  ticks  and  died  seven 
days  later,  exhibiting  the  cliniial  and  anatomic  changes 
which  render  spotted  fever  easily  recognizable  in  this 
animal.  Xo  micro-organism  could  be  cultivated  from 
iho   blood   or   organs   of   ihe   anininl.   which,   as   stated 
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ahove.  is  the  eustoniarv  result  of  cultivation  experi- 
ments. Seventeen  ticks  were  seen  attached  to  the  o-uinea- 
pig,  the  first  being  discovered  on  the  second  da}-. 

The  experiment  was  carried  further  b}-  producing  the 
disease  in  another  guinea-pig  through  the  injection  of 
blood  from  the  first,  and  in  a  monkey  by  a  transfer  from 
the  second  guinea-pig.  In  addition,  twenty-four  of  the 
ticks  which  had  been  placed  with  the  first  guinea-pig 
two  days  before  the  onset  of  fever  were  given  a  second 
test  in  two  groups  of  twelve  each.  One  of  the  two 
guinea-pigs  died  of  peritonitis  after  four  days.  The 
other  began  a  febrile  course  on  the  sixth  day  and  was 
found  dead  five  days  later  with  anatomic  changes  and 
cultural  results  which  rendered  the  diagnosis  of  spotted 
fever  positive.  Six  ticks  were  seen  attached  to  this  ani- 
mal. The  experiment  was  not  carried  further,  since  the 
ticks  were  still  feeding  when  fever  developed  and  all 
had  had  the  opportunity  of  becoming  infected. 

Xo  precaution  was  neglected  to  place  these  experi- 
ments above  criticism.  Each  animal  with  its  ticks  was 
isolated  in  a  tick  proof  cage  in  all  instances,  and  the 
cages  either  had  never  been  used  before  or,  if  used,  had 
been  sterilized  before  being  subjected  to  use  again.  Xo 
tick  of  uncertain  identity  was  utilized. 

The  finding  of  infected  ticks  on  the  horse  does  not 
necessarily  implicate  the  horse  as  a  factor  in  the  main- 
tenance of  the  disease  in  ISTature.  In  so  far  as  I  can 
judge  by  preliminary  experiments,  this  animal  is  not 
very  susceptible  to  spotted  fever. 

I  have  accordingly  shown  the  following  points  con- 
cerning the  relationsliip  of  the  woodtick  to  Eocky  Moun- 
tain spotted  fever : 

1.  The  disease  may  be  acquired  and  transmitted  by 
the  larva,  the  nymph  and  the  adult  male  and  female, 
that  is  to  say,  by  the  tick  during  any  of  its  active  stages. 

2.  The  larvse  of  an  infected  female  are  in  some  in- 
stances infective. 

3.  The  association  of  the  virus  with  the  tick  is  very 
intimate,  as  shown  by  the  long  duration  of  infectivity 
of  the  tick,  the  retention  of  infectivity  during  moulting, 
and  the  "hereditary"  transmission  of  the  virus;  hence 
there  is  some  reason  to  believe  that  the  tick  suffers  from 
a  relatively  harmless  generalized  infection,  and  that  the 
virus  proliferates  in  its  body.  The  disease  probably  is 
transferred  throush  the  salivarv  secretion  of  the  tick. 
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since  the  salivary  glands  of  the  infected  adult  contain 
the  virus.  There  seems  to  be  no  doubt  but  that  the 
arachnid,  when  biting,  injects  some  of  the  salivary  se- 
cretion into  the  skin;  this  is  indicated  by  the  marked 
local  reaction  which  follows  the  bite  of  even  the  normal 
tick. 

4.  Infected  ticks  exist  in  Xature  in  small  numbers  in 
the  so-called  infected  districts. 

When  one  adds  to  sucli  data  the  generally  known  facts 
that  the  disease  in  man  is  limited  to  the  season  of  preva- 
lence of  the  adult  tick,  the  larvae  and  nymphs  rarely 
feeding  on  man,  and  that  a  history  of  recent  tick  bite 
may  be  obtained  in  nearly  every  case  of  spotted  fever, 
and  can  not  be  positively  excluded  in  the  event  that 
such  history  is  not  given,  it  seems  necessary  to  conclude 
that  the  chain  of  circumstantial  evidence  is  now  com- 
plete and  that  the  acceptance  of  the  theory  of  trans- 
mission by  the  bite  of  the  tick  is  now  justified. 

I  have  failed,  and  Mr.  P.  G.  Heinemann,  who  assisted 
in  the  work  this  year,  likewise  failed,  to  cultivate  or 
identify  positively  the  micro-organism."  It  has  not 
been  possible  so  far  to  identify  or  accept  the  piroplasma 
of  Wilson  and  Chowning  as  the  cause  of  the  disease. 

Concerning  the  gopher  hypothesis,  occasional  suscep- 
tible animals  are  found  among  the  local  species,  but  it 
is  not  certain  that  the  gopher  plays  the  part  in  the  per- 
petuation of  the  disease  which  Wilson  and  Chowning 
assumed  that  it  plays.^ 

The  way  is  now  open  to  carry  on  an  intelligent  cam- 
paign agaiust  the  disease  by  destroying  massive  numbers 
of  the  ticks,  through  the  use  of  methods  which  have  been 
so  successful  in  the  fight  against  Texas  fever  of  cattle 
in  the  southern  states.* 

Read  October  14,  1907. 


♦  Since   thii3  article   was   written    tlie   search    for  a   vaccine    has 
proRressed   so   favorably   that   there    is   reason    to   believe   that   vac- 
cination will  prove  an  effective  means  of  preventing  the  disease  in 
man.      This  work  will  be  reported  in  detail   in  the  near  future. 
Dec.  18.  1907.     IT.  T.  R. 
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DUODENAL   DIVERTICULA,    WITH    ESPECIAL 
EEFEEENCE  TO  DIVERTICULA  ASSOCI- 
ATED WITH  THE   PAXCEEATIC 
AND  BILIARY  DUCTS. 

V.   H.   BASSETT. 

(From  the  laboratory  of  the  Milwaukee  County  Hospital.) 

INTEODUCTION. 

Intestinal  diverticula  are  objects  of  special  interest  to 
the  pathologist  on  account  of  the  multiplicity  of  their 
sites  and  forms  and  the  variety  of  the  factors  concerned 
in  their  origin.  To  the  clinician  they  are  of  less  inter- 
est, though  sometimes  considered  to  be  the  direct  cause 
or  in  intimate  association  with  pathologic  conditions  re- 
sulting in  death. 

Fitz^  cjuotes  figures  Avliich  show  that  6  to  7  per  cent. 
of  instances  of  intestinal  obstruction  are  caused  by  di- 
verticula of  the  intestine.  Klebs-  has  rejiorted  an  in- 
stance of  tlie  occurrence  of  an  obturator  hernia  with  a 
diverticulum  in  the  sac.  Beer^*  has  collected  eighteen 
instances  in  which  inflammator}-  changes  arising  in 
diverticula  have  led  to  grave,  often  fatal,  results. 

Definition.  Forms. — An  intestinal  diverticulum  is  a 
pouch-like  dilatation  of  a  portion  of  the  intestinal  wall 
in  which  one  or  all  of  the  coats  of  the  viscus  are  in- 
volved. Congenital  diverticula  are  associated  with  de- 
velopmental defects.  Acquired  diverticula  are  dependent 
upon  special  factors  arising  later  in  life.  True  diver- 
ticula involve  all  the  layers  of  the  intestinal  wall.  False 
diverticula  are  those  in  which  one  or  more  of  the  layers, 
usually  the  muscular  coats,  are  absent  in  the  wall  of  the 
pouch.  In  general  congenital  diverticula  are  true  diver- 
ticula, while  acquired  diverticula  are  usually  false  in 
character.  There  are,  however,  well-defined  exceptions 
to  these  rules. 

Position,  Sites. — False  diverticula  occur  more  com- 
monly on  the  concave  mesenteric  border  of  the  intestine 
at  special  points  of  weakness  of  the  muscular  wall. 
True  diverticula  are  more  common  on  the  convex  sur- 
face. The  more  mobile  parts  of  the  intestinal  tract  are 
the  most  frequent  sites ;  the  less  mobile  parts  are  not  so 

1.  Fitz  :  Amer.  Jour.  Med.  Sei.,  1884,  vol.  88.  p.  13. 

2.  Klebs  :  Handb.  d.  path.  Anat.,  Bd.  i,  S.  271.  Berlin,  1869. 
28.  Beer  :  Amer.   .Jour.  Med.  Sci.,  1904,  vol.  128,  p.   135. 
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commonly  the  sites  of  diverticula.  The  duodenum,  a 
portion  of  the  intestinal  tract  from  which  in  fetal  life 
many  structures  arise,  presents  a  great  variety  of  diverti- 
cula, many  of  which  are  associated  with  anomalous  de- 
velopment of  the  pancreas  and  of  the  pancreatic  and 
biliary  ducts.  On  account  of  the  infrequent  occurrence 
of  diverticula  of  this  type  the  following  instances  are 

reported : 

CASE  REPORTS. 

Case  1.— M.  G.,  (Hospital  Xo.  3201  and  3389).  male,  white, 
aged  78,  occupation  not  stated,  admitted  Oct.  H.  1905,  com- 
plaining of  a  tumor  growth  on  the  lip.  Died  May  5,  1900. 
Family  and  personal  history  negative,  no  family  history  of 
malignant  tumor.  Lues  negative.  Patient  smoked  a  pipe. 
Present  illness:  In  May,  1905,  patient  noted  a  tumor  on  the 
lower  lip,  which  Avas  hard  and  painful,  continued  to  enlarge, 
was  removed  by  operation,  in  July,  1905.  but  recurred.  In 
December,  1906,  there  was  a  large  infilti-ating  timior  mass  on 
the  under  lip,  the  size  of  a  hickory  nut.  very  firm,  painful,  also 
an  operative  scar.  Patient  was  unable  to  sleep  on  account  of 
pain,  had  difficulty  in  eating.  Glands  of  neck  not  enlarged. 
Physical  e.vamination  otherwise  negative  except  for  the  detec- 
tion of  a  diastolic  murmur  over  the  mitral  area  and  whistling 
rales  over  tlie  bases  of  both  lungs  anteriorly  and  posteriorly. 
Double  inguinal  hernia.  A  second  operation  was  performed  in 
February,  1906,  but  the  tumor  again  recurred  and  grew  until 
an  extensive  tilceration  of  the  right  two-thirds  of  the  lower 
11]).  oiio-half  of  the  upper  lip  and  cheek  resulted.  Microscopic 
examination  of  a  portion  of  the  tumor  removed  at  operation 
sliowed  the  growth  to  be  an  epithelioma.  Urination  free,  spe- 
cific gravity  low,  a  trace  of  albumin  and  a  few  hyaline  casts 
found.  The  patient  died  from  cachexia  and  exhaustion.  Au- 
topsy (Xo.  81)  Avas  performed  twenty-five  hours  after  death. 
The  anatomic  diagnosis  is  sufficient  to  indicate  the  conditions 
found. 

Aiinfomic  Diagnosis. — Ulcerating  epithelioma  of  lips,  cheeks 
and  mucous  membrane  of  mouth;  oix^rative  scars;  emaciation, 
anemia;  chronic  parenchymatous  nephritis  (large  white  kid- 
neys) ;  chronic  mitral  and  aortic  endocarditis;  dilatation  of 
aorta  with  extensive  arteriosclerotic  changes  (calcified  plaques, 
atheromatous  abscesses^  and  ulcerated  areas  covered  with  mural 
thrombi):  hypertrophy  and  dilatation  of  heart;  anemic  in- 
fants of  kidneys;  chronic  fibrous  myocarditis;  duodenal  diver- 
liciiliim  near  tlic  tubercle  of  Vater;  accessory  pancreatic  tissue 
in  the  wall  of  tlie  duodenum  above  the  diverticulum. 

The  anatomic  findings  were  confirmed  by  the  microscopii' 
exnmiiinlinii  of  sections  of  the  fixed  and  hardened  tissues. 
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DESCEIPTIOX    OF    SPECIMEN. 


The  diverticulum  was  situated  10  cm.  below  the  py- 
loruSj  on  the  median  wall  of  the  pars  descendens  duo- 
deni,  opposite  the  head  of  the  pancreas,  in  which  was  a 
corresponding  depression.  The  bile  papilla  opened  at 
the  lower  lateral  edge  of  the  aperture  of  the  pouch, 
which  was  3  em.  long  in  the  direction  of  the  long  axis  of 
the  intestine  and  1  cm.  wide.  The  diverticulum  was 
pouch-like,  3  cm.  deep,  extending  upward  and  backward 
to  the  median  side  of  the  common  bile  duct,  the  opening 
a  little  narrower  than  the  pouch.  The  outer  edge  was 
composed  of  a  rounded  mass  in  which  ran  the  conunon 
bile  duct.  The  inner  and  upper  edges  were  composed  of 
duodenal  folds,  the  lower  edge  was  ill  defined.  The 
pouch  contained  bile-stained  fluid  contents  and  was 
lined  with  a  thin  smooth  layer  of  mucosa  closely  applied 
to  the  head  of  the  pancreas  but  easily  removed.  The 
muscle  wall  ended  abruptly  at  the  edges  of  the  pouch 
in  thickened  rounded  edges,  over  which,  in  the  mucosa, 
were  aggregated  masses  of  Brunner's  glands.  The  mu- 
cosa was  found  to  extend  over  the  base  of  the  pouch, 
unaccompanied  by  the  muscular  coats.  It  was  atrophic, 
degenerated,  infiltrated  in  places  with  small  round  cells. 
Glands  of  Brunner  were  not  found  in  the  mucosa  of  the 
pouch.  Isolated  pancreatic  tissue  was  found  imbedded 
in  the  lower  layers  of  the  muscular  coats  of  the  duod- 
enal wall  above  the  pouch.  A  good-sized  vein  passed 
to  the  head  of  the  pancreas  over  the  lower  edge  of  the 
diverticulum,  receiving  branches  from  the  muscular  edge 
and  from  the  mucosa  of  the  pouch.  The  bile  duct  was 
clear,  the  tubercle  of  Vater  presented  no  abnormality. 
The  pancreas  was  firm,  appeared  normal.  The  duct  of 
Wirsung  was  clear,  opened  1  mm.  from  the  apex  of  the 
bile  papilla.  The  accessory  pancreatic  duct  was  found 
to  be  patent  and  the  papilla  located  1  cm.  above  and 
0.5  cm.  to  lateral  side  of  bile  papilla.  A  flat  portion  of 
the  head  of  the  pancreas,  continuous  with  main  gland, 
was  found  in  the  root  of  the  mesentery  behind  the  su- 
]icrior  mesenteric  vessels.  On  section  the  tissue  of  the 
pancreas  under  the  floor  of  the  diverticulum  showed  no 
marked  change. 

Case  2. — J.  M.,  (Hospital  Xo.  4752),  male,  white,  aged  78, 
native  of  Ireland,  laborer,  entered  the  hospital  Jnne  10,  1907, 
complaining  of  stomach  trouble  and  of  a  running  sore  over 
the  back,  died  June  14,   1907.     Family  history  negative.     Per- 
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sonal  history  negative,  except  that  patient  had  intermittent 
fever  at  8  years  of  age,  rheumatism  for  12  years.  Patient 
denied  venereal  infection,  drank  beer  and  whisky.  Present 
illness:  Patient  had  complained  of  loss  of  appetite  during 
past  five  weeks.  Two  months  ago  a  swelling  appeared  over  the 
sacrum;  this  was  incised  and  discharged  a  purulent  material. 
Healed  in  two  weeks.  One  week  before  entrance  the  patient 
had  pain  over  this  area  and  the  wound  reopened. 

Physical  Examination. — Patient  much  emaciated,  supraclav- 
icular spaces  depressed;  tongue  coated,  breath  foul;  abdomen 
somewhat  distended;  examination  reported  otherwise  negative. 
Urination  free,  secretion  dark  amber,  S.  G.  1.018,  trace  of 
albinnin,  microscopically  a  few  leucocytes,  hyaline  and  granu- 
lar casts.  Patient  had  subnormal  temperature  for  two  days 
before  death,  highest  95.7  F.,  lowest  92.4  F.,  pulse  feeble, 
intermittent;  respiration  24  to  36  to  the  minute.  Diet  of  milk. 
Emosis  of  greenish  fluid  on  June  10,  11,  and  12.  Incontinence 
of  urine  during  last  two  days.  Death  from  exhaustion.  Xo 
clinical  diagnosis,  other  tlian  abscess  of  sacrum,  was  made. 

Autopsy  (Xo.  187)  examination  was  made  30  hours  after 
death.  On  account  of  the  interest  of  the  conditions  found,  the 
following  brief  of  the  protocol  is  presented :  The  body  is  that 
of  an  old  white  man,  162  cm.  long,  emaciated.  Skin,  pale 
yellow,  shows  numerous  subcutaneous  hemorrhagic  areas,  more 
abundant  on  legs  and  posterior  parts.  ConjunctiviP  yellowish; 
there  are  brownish,  yellow  spots  (old  hemorrhages)  in  the 
retina".  On  the  sacrum  is  a  sinus  leading  into  a  large  abscess 
cavity  over  the  bone,  tissues  about  this,  edematous  and  con- 
gested, deeper  parts  not  examined.  The  peritoneal  cavity 
contained  about  1,000  c.c.  of  clear,  brownish  fluid,  which  gave 
positive  reaction  for  bile  pigment.  Surfaces  smooth  except  for 
old  adhesions  over  spleen,  between  gall  bladder  and  colon,  and 
about  the  foramen  of  Winslow.  Pleural  cavities  contained 
fibrous  adhesions  over  apices  of  lungs,  surfaces  congested,  con- 
tained small  hemorrhages  and  numerous  gray-white  nodules 
of  pinliead  size.  Lungs  dotted  on  surfaces  and  on  section  with 
similar  nodules.  Pericardial  sac  obliterated  with  easily  torn 
fibrous  adhesions.  Heart  weighed  315  gm..  myocardium  soft. 
jiale.  friable.  Spleen  weighed  400  gm..  capsule  thickened,  pulp 
dark  red.  almost  diffluent.  Liver  weighed  1170  gm..  was  soft 
and  llabby,  capsule  wrinkled,  gray-red.  with  decided  yellowish- 
green  tint.  On  section  the  liver  tissue  was  opaque,  cloudy, 
lobulation  indistinct,  tissue  very  soft  and  friable,  seemed  to 
be  an  increase  of  connective  tissue  in  the  ]ieri]>hery  of  the 
vascular  lobule.  Surface  mottled  with  yellowish  areas.  Both 
ca])sular  and  cut  surfaces  show  points  of  hemorrhage.  Frozen 
section  of  the  liver  sliowed  extensive  areas  of  necrosis  and  of 
fatty  clc>generation.  the  fat  being  largely  in  small  globules  in 
tlie  periphery  of  the  lobule.  Call  bladder  and  ducts  dear. 
«>xcep(    that    on  pressure  (lie  bile  did  not    How  readily  from  the 
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biliary  tubercle  until  after  the  passage  of  a  mucus  plug.  The 
bile  was  thick,  brownish,  contained  small  white  floccules,  no 
stones.  Mucous  surface  of  the  bile  papilla  congested,  a  little 
granular.  Kidneys,  combined  weight  295  gm.,  soft  and  pale, 
on  capsular  and  cut  surfaces  are  numerous  minute,  yellowish- 
white  nodules.  Bladder  contained  a  little  turbid  urine  which 
was  saved  for  examination. 

Pancreas  rather  large,  soft,  with  scattered  firmer  areas. 
Peripancreatic  and  pancreatic  fat  contained  a  number  of 
opaque  yellowish  areas,  2  to  4  mm.  in  diameter.  Abdominal 
fat  elsewhere  clear.  On  section  the  tissue  was  opaque,  lobula- 
tions distinct,  interlobular  connective  tissue  increased.  Through- 
out the  pancreas  were  numerous  opaque  yellowish  areas.  Duct 
larger  than  usual,  contains  viscici  colorless  secretion.  The  main 
duct  was  open  to  its  jjoint  of  communication  with  the  common 
bile  duct,  7  mm,  from  the  apex  of  the  papilla.  In  the  head 
of  the  pancreas  the  main  duct  freely  communicated  with  what 
was  considered  to  be  the  accessory  duct.  In  the  duodenal  wall 
opposite  the  upper  part  of  the  head  of  the  pancreas  is  a  small 
intestinal  diverticulum.  The  head  of  the  pancreas  under  this 
was  of  a  slaty  color,  studded  with  minute  reddish  and  yellow 
spots;  was  firm.  The  accessory  duct  seeemed  to  be  occluded. 
The  tongue  was  ulcerated,  congested,  and  covered  with  a  thick 
black  coating.  The  pharynx  had  a  similar  appearance.  Minute 
hemorrhages  were  found  in  the  walls  of  the  stomach  and 
duodenum.  The  thyroid  gland  was  firm,  studded  with  numer- 
ous minute  yellowish  nodules.  Bacillus  coli  was  secured  in 
cultures  made  from  the  liver.  The  urine  secured  contained 
albumin  and  both  granular  and  epithelial  casts.  Sugar  was  not 
detected,  but  lipase  was  found  by  Opie's  test.  Small  bits  of  the 
liver  were  suspended  in  salt  solution  under  toluol  and  placed 
in  the  thermostat  at  37  C.  Autolysis  was  prompt  and  complete, 
only  the  connective  tissue  frame-work  remained  undissolved. 
Small  pieces  of  fresh  calf's  liver  were  suspended  in  the  filtered 
fluid  in  which  the  liver  had  dissolved,  and  autolysis  was  again 
prompt.      Control    observations    were    negative. 

Anatomic  diagnosis:  Miliary  tuberculosis  (scattered  tubercles 
in  the  lungs,  liver,  kidneys,  spleen,  and  thyroid  gland)  ;  sacral 
abscess;  tuberculosis  of  the  cervical,  bronchial  and  tracheal 
lymph  glands:  emaciation,  anemia:  chronic  adhesive  pleurisy; 
chronic  obliterative  pericarditis :  duodenal  diverticulum ;  acute 
duodenitis  and  diverticulitis;  obliteration  of  the  accessory  pan- 
creatic duct  in  Avail  of  diverticulum ;  plugging  of  the  common 
bile  duct  at  the  tubercle  of  Vater  by  a  mucus  plug;  atrophy, 
degeneration  and  necrosis  of  the  liver  (autolysis)  ;  chronic 
interlobular  pancreatitis;  acute  hemorrhagic  pancreatitis  with 
necrosis,  localized  in  the  upper  part  of  the  head  of  the  pancreas; 
scattered  fat  necroses  limited  to  the  pancreatic  and  peripan- 
creatic fat;  necrosis  of  the  tubular  epithelium  of  the  kidneys; 
chronic  adhesive  peritonitis;  chronic  perisplenitis;  acute  splenic 
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tumor;   open  left  inguinal  ring;   subcutaneous,  subserous,  and 
submucous  hemorrhages;  icterus;  ascites. 

DESCRIPTIOX    OF    SPECIMEN, 

The  duodenal  diverticulum  was  situated  in  the  pars 
deseeudcns  duodeni,  about  10  cm.  below  the  pylorus  and 
3  cm.  above  and  2  cm.  to  the  median  side  of  the  bile 
papilla,  opposite  the  upper  half  of  the  head  of  the  pan- 
creas. The  orifice  was  smalL  rounded,  1.5  cm.  long  in 
the  direction  of  the  length  of  the  intestine  and  1  cm. 
wide.  The  pouch  was  shallow,  sac-like,  rested  in  a  shal- 
low depression  in  the  head  of  the  pancreas.  The  mucosa 
of  the  diverticulum  and  of  the  surrounding  duodenum 
was  purplish,  dotted  with  minute  hemorrhages.  The 
sac  contained  blood-stained  mucus.  The  edges  of  the 
diverticulum  were  formed  by  the  slightly  thickened 
edges  of  the  muscular  layers,  which  did  not  pass  into 
the  walls  of  the  sac.  The  mucosa  and  submucosa  passed 
over  the  thickened  edges  to  the  floor  of  the  diverticulum, 
where  they  were  loosely  applied  and  much  folded.  What 
was  considered  to  be  the  duct  of  Santorini  passed 
through  the  slaty  area  of  the  head  of  the  pancreas,  an 
area  measuring  2^  by  2  by  3  cm.,  to  the  lateral  edge 
of  the  diverticulum,  where  it  gradually  narrowed  and 
disappeared  in  the  muscle.  The  patency  of  the  duct 
could  not  be  determined;  no  well  defined  papilla  was 
found.  The  relationsliips  of  the  walls  of  the  diverti- 
culum were  confirmed  by  tlie  microscopic  examination 
of  hardened  sections.  Isolated  bits  of  pancreatic  tis- 
sue were  found  in  the  areolar  tissue  of  the  floor  of  the 
diverticulum.  No  large  blood  vessels  were  found  pass- 
ing through  the  intestinal  wall  in  the  area  of  the  diver- 
ticulum. In  section  of  the  duodenal  wall.  7  mm. 
above  the  upper  edge  of  the  sac,  a  large  vessel  occupied 
the  entire  thickness  of  the  muscular  coats,  passing  diag- 
onally. Microscopically  the  mucosa  of  the  diverticulum 
presented  the  picture  of  a  hemorrhagic  inflammatory 
change.  In  the  slaty  area  of  the  head  of  the  pancreas 
were  found  areas  of  hemorrhage  and  necrosis.  Fat 
necroses  were  located  in  tlie  fat  in  and  over  this  region. 
Sections  of  the  ]ianoreas  elsewhere  showed  dilatation  of 
the  ducts  and  a  marked  increase  of  the  interlobular  con- 
nective tissue,  witli  atrophy  of  the  glandular  tissue.  In 
places  only  the  islands  of  Langerhans.  which  appeared 
larger  tlian  normal,  remained. 


89 

DISCUSSIOX. 

The  first  specimen  is  a  well  defined  example  of  a  false 
diverticulimi  of  the  duodenum  occurring  near  the  tu- 
bercle of  Yater.  Fleischmann-^  considers  this  type  of 
diverticulum  to  be  formed  by  a  hernia  of  the  mucosa 
through  a  ruptured  area  in  the  muscle  wall  at  a  point 
where  it  is  weakened  by  the  passage  of  the  common  bile 
duct  and  of  the  pancreatic  duct.  Irregularities  of  the 
head  of  the  pancreas,  whether  caused  by  malformations 
or  atrophy,  resulting  in  a  less  complete  support  of  the 
duodenal  wall,  are  accessory  factors,  but  may  be  in  some 
instances  secondary  of  the  formation  of  diverticula. 
Klebs,*  Hansemann^  and  Fischer®  have  described  false 
diverticula,  usually  found  in  the  large  intestine  and  in 
the  more  mobile  parts  of  the  small  intestine,  occurring 
along  the  mesenteric  margin  at  points  where  the  muscu- 
lar walls  are  weakened  by  the  passage  of  vessels,  espe- 
cially the  larger  veins.  Xot  many  instances  of  this  type 
of  diverticulum  have  been  reported  as  occurring  in  the 
duodenum.  Hansemann^  observed  in  one  instance  400 
diverticula,  some  of  which  were  located  in  the  duod- 
enum. The  restricted  mobility  of  this  part  of  the  intes- 
tine, its  support  by  neighboring  structures,  and  possibly 
differences  in  the  arrangement  of  the  blood  supply,  are 
factors  in  the  limitation  of  the  occurrence  of  hernia  of 
the  mucosa  through  defects  in  the  muscle  of  the  duod- 
enal segment.  Weakness  of  the  muscle  wall  at  points 
of  passage  of  vessels  appears  to  be  an  accessory  factor 
in  the  production  of  diverticula  in  relation  to  the  biliary 
and  pancreatic  ducts,  and  may  be,  in  the  instances  in 
which  there  is  a  distinct  interval  between  the  diverti- 
culum and  the  duct,  the  main  determining  cause.  The 
data  of  some  of  the  cases  reiwrted  hj  Roth"  seem  to 
support  these  statements.  Eoth  finds  degenerative 
changes  in  the  muscle  of  the  duodenum  and  considers 
these  changes  as  accessory  factors.  Virchow^  reported 
an  instance  of  jejunal  diverticulum  of  large  size  with 
the  pigmentary  changes  of  hemochromatosis  in  the  mus- 
culature of  the  neighboring  intestine.  The  presence  of 
isolated  pancreatic  tissue  in  the  intestinal  wall,  espe- 

3.  Fleischmann  et  al..  cited  by  Roth.  1.  1.  c. 

4.  Klebs  :  Die  allgemeine  Pathologie.  Theil  IT,  S.  100,  Jena,  1899. 
.'.   Hansemann  :  Virchow's  Arcliiv..  ISOti.  Bd.  144.  S.  400. 

6.  Fischer:  Jour.   Exper.   Med..   1001.  vol.  .").  p.  333. 

7.  Roth:   Virchows  Archiv.   1872.   Bd.   56.   S.   197. 

8.  Virchow  :  Verhndl.  d.  Berlin,  med.  Gesellsch..  1890,  S.  116. 
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cially  if  located  in  the  muscle,  tends  to  the  formation 
of  diverticula. 

The  second  diverticuluni  described  sustains  a  similar 
relationship  to  the  accessory  pancreatic  duct.  Similar 
instances  have  ])een  recorded  by  Opie/  Roth,"  and  by 
Eolleston  and  Fenton/-  though  the  exact  relationship 
to  the  accessory  duct  was  not  noted  by  the  last  writers. 
Weakness  of  the  muscular  walls  by  passage  of  vessels 
was  evidently  an  accessory  factor  in  each  of  the  cases 
here  reported.  The  presence  of  a  diverticulum  under- 
going inflammatory  changes,  and  the  closure  of  the  ac- 
cessory duct,  with  temporary  occlusion  of  the  main  pan- 
creatic duct,  are  considered  to  have  causal  relationship 
to  the  conditions  recorded.  Obstruction  of  the  pan- 
creatic ducts  has  a  well-recognized  relationship  to  the 
development  of  pancreatitis.  Atrophy  of  the  liver,  with 
degeneration  and  necrosis,  is  occasionally  associated  with 
pancreatitis. ^° 

REVIEW. 

The  total  number  of  reported  instances  of  duodenal 
diverticula  is  not  large  and  the  subject,  largely  on  ac- 
count of  its  restricted  clinical  interest,  seems  to  be  a 
neglected  one.  The  writer  has  been  able  to  find  reports 
of  thirty-two  instances  of  diverticula  located  in  the 
duodenum,  twenty-five  of  which  are  of  the  type  here  re- 
ported. The  older  cases  are  reviewed  by  Roth  (I.e.). 
]\roroagni,"  Hahn.^^  Alberts^^  and  Habersolm^^  have  re- 
ported instances  of  false  diverticula  of  this  type,  but 
without  clinical  interest.  Fleischmann"  reported  three 
instances,  one  occurring  in  a  man  28  years  old,  who 
had  suffered  with  diabetes.  Roth  further  reported  seven 
instances  occurring  in  five  individuals.  In  each  of  three 
cases  Init  one  diverticulum  was  present:  in  the  other 
two  individuals  there  were  two  diverticula  in  each  case. 
In  one  instance  the  upper  diverticulum  was  associated 
with  ilio  accessory  pancreatic  duct,  in  the  other  the 
smaller  ])apilla  was  not  observed.  Rolleston  and  Fen- 
ton^'-  and  Xattan-Larrier^^  have  reported  the  occurrence 
of  liifid  ])ouches.  in  which  a  large  single  false  diverti- 
culum with  its  orifice  near  the  tubercle  of  Yater  was 

0.  Opie  :  Disease  of  the  rnnoreas.  riill..  1003.  p.  64. 
10.   Undolph  :  Dent.  Aioliiv.  f.  Ulin.  Mod..  ^00^^. 
n.   Cil.'d  liv  Uotli.  ].  c. 

I'J.  Uollcston  and  I'lMilon  :  .lour,  ol"  An:it.  and  I'li.vsiid.,  vol  ."."i. 
p.    11(1. 

i:!.    Natlanl.arrier  :   Itnll.  Soi-.   .\nat..   I'aris.   ISOS.  4. 
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divided  into  a  doiiblo  pouch  by  the  fokling  of  the  mu- 
cosa over  the  common  bile  duct  which  crossed  the  diver- 
ticulum. In  these  cases  tension  upon  the  common  bile 
duct  drew  it  from  its  usual  location  in  the  floor  or  wall 
of  the  pouch  to  form  with  the  mucosal  fold  the  parti- 
tion of  the  bifid  pouch.  Opie^  has  reported  two  diver- 
ticula, one  at  the  tubercle  of  Yater,  one  at  the  accessory 
tubercle,  occurring  in  the  same  individual.  Eolleston 
and  Fenton  (I.e.)  have  also  noted  the  occurrence  of  two 
small  diverticula,  well  above  the  bile  papilla,  which  were 
probably  in  association  with  the  accessory  duct. 

These  diverticula  are  usually  located  in  the  pars 
descendens  duodeni,  in  which  case  the  pouch  is  lined 
with  mucosa,  which  ma}'  be  accompanied  with  submu- 
cosa,  but  may  have  a  higher  position  in  the  pars  trans- 
versa superior,  where  the  pouches  may  have  also  serous 
coats.  The  diverticula  are  sac-like,  cylindrical  or  flat- 
tened and  usually  run  upward  and  backward  along  the 
ducts  beside  the  head  of  the  pancreas.  They  are  usually 
collapsed  and  empty.  They  vary  in  size  from  that  of  a 
hazelnut  to  that  of  a  walnut.  The  orifice  is  usually 
narrower  than  the  pouch.  They  are  generally  located 
near  the  tubercle  or  a  little  higher  at  the  point  of  per- 
foration of  the  outer  muscle  wall  by  the  duct.  Some  of 
the  pouches  seem  to  have  no  especial  relation  to  the 
ducts.  Diverticula  of  this  type  are  found  in  old  people 
or  in  those  suffering  with  marasmus.  The  case  of 
Fleischmann  in  a  man  of  28  years  with  atrophy  of  the 
pancreas  from  diabetes  illustrates  the  exception  as  re- 
gards age.  An  instance  reported  by  Eolleston  and  Fen- 
ton^^  was  associated  with  hepatic  cirrhosis;  in  this  case 
the  bile  duct  and  the  duct  of  Wirsung  opened  separately 
and  a  bile  papilla  was  not  present.  Partial  ohstruction 
of  the  duct  from  traction  may  have  been  a  factor  in  tlie 
condition  noted.  With  these  exceptions  the  diverticula 
had  no  relationship  to  pathological  conditions  noted  at 
death. 

These  false  diverticula  associated  with  the  biliary  and 
pancreatic  ducts  are  analogous  to  the  true  congenital 
diverticula  associated  with  the  presence  of  accessory 
pancreatic  tissue  in  the  walls  of  the  pouches.  Instances 
have  been  reported  by  Zenker,^''  Xeuraann,^^  Xauwerck^® 

14.  Zenker:   Virchow's  Archiv.  1861.   Bd.   31.   S.  .369. 

15.  Neumann  :  Archiv  f.  Heilkunde.  Bd.  11,  S.  200. 

16.  Xauwerck:  Zieg.  Beitr.,  1893,  Bd.  12,  S.  200. 
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and  others/'  who  explain  their  formation  to  depend 
upon  traction  exerted  upon  the  wall  of  the  intestine  by 
isolated  portions  of  the  gland  tissue.  This  form  of 
diverticulum  lias  not  been  observed  in  the  duodenum. 
Ijut  has  been  reported  to  occur  in  neighboring  parts  of 
the  gastrointestinal  tract.  Hansemann^*  has  observed 
an  instance  in  the  jejunum,  and  Weichselbaum^"  one  at 
the  pylorus. 

V'irchnw-"  first  noted  the  obstruction  of  the  common 
bile  duct  caused  by  traction  upon  the  duct  and  its  nar- 
rowing at  the  tubercle  of  Vater.  Fenger-^  has  noted 
the  formation  of  a  pouch-like  dilatation  of  the  common 
bile  duct  in  similar  cases.  Keith--  has  observed  in- 
stances of  acquired  true  diverticula  of  the  duodenum  at 
the  tubercle  of  Vater  in  similar  cases.  The  bile  duct 
was  found  to  open  at  the  bottom  of  the  pouch  in  each 
instance.  Keith  considers  these  pouches,  which  occur 
more  commonly  in  women,  to  be  caused  by  traction  upon 
the  duct  in  ptosis  of  the  liver  induced  by  tight  lacing. 
The  bifid  pouches  of  Rolleston  and  Fenton  are  inter- 
mediate in  type  between  those  reported  by  Eoth  and 
those  observed  by  Keith. 

Meckel's  diverticulum  may  occasionally  be  located  in 
the  duodenum,  in  the  event  of  a  retarded  development 
of  the  upper  segment  of  the  intestine.  Lobstein  and 
^^'risberg-^  have  observed  the  connection  of  a  vitelline 
duct  with  the  duodenum.  Ifeumann  and  Xauwerck 
have  shown  that,  since  the  pancreas  begins  its  develop- 
ment after  the  formation  of  a  vitelline  duct,  the  diver- 
ticula associated  with  accessory  pancreas  are  not  of  the 
type  of  Meckel's  diverticulum,  as  described  by  previous 
writers. 

Fairland-"*  has  observed  an  instance  of  reduplica- 
tion of  the  intestine,  extending  from  the  pylorus  to  the 
cecum.  The  duplication  was  regarded  as  an  instance 
of  an  elongated  diverticulum,  probably  the  result  of  the 
persistence  and  growth  of  the  remains  of  the  vitelline 

17.  See  Blze:  Rev.  d'orthoD..  Tarls.  1904.  2  s.  v..  149. 

IS.  Ilnnsomami  :  Beilin.  kUn.  Woch.,  18S9.  Bd.  2G,  S.  lll.">. 

10.  WcUhscUiiium  :    Horulit.    d.    K.    K.    Kiankenanstadt    Rudolf- 

Stift.  Wien.  1883.  1884. 

20.  Vircliow  :  cited  by  Fencer.  1.  c. 

21.  Fenger  :  Mei\.  Standard.  Chirago.  vol.  18.  pp.  353-392. 

22.  Keith:  London  IIosp.  Gazette.  Oct.  1902;  Lancet,  1903.  vol. 
I.,  p.  (UO. 

2.!.   Cited  l).v  Meckel  :  Heitr.  z.  versleioh.  Anat..  ISOS.  I,  93. 
24.    Faii-lMiid  :   Tiiit.   Med.  .Tour..  1870.   I.  p.  S.'.l. 
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duct.  Calder-^  writes  of  a  similar  reduplication  of  the 
duodenum,  the  bile  duct  opening  into  the  larger  of  the 
intestinal  tubes  thus  formed.  It  is  evident  that  the 
true  explanation  of  these  rare  conditions  is  still  obscure, 
Ijut  they  may  be  regarded  as  atypical  diverticula,  often 
with  double  orifices. 

Pouches  resembling  diverticula  may  result  from  the 
perforation  of  ulcers  or  from  the  excavations  of  malig- 
nant growth.  The  writer  has  observed  an  instance  of 
such  a  pouch  at  the  pylorus,  the  base  of  which  was 
formed  by  liver  tissue.  In  benign  conditions,  with 
healing,  the  regeneration  of  the  mucosa  over  the  base  of 
shallow  pockets  would  produce  structures  resembling 
diverticula.  Edel-*^  states  that  diverticula  occur  in  the 
duodenum  and  ileum,  caused  by  the  long  persistence  of 
gallstones  in  the  intestinal  canal. 

The  case  reported  by  ]\Ioore-'  should  possibly  be  in- 
cluded, in  which  multiple  true  diverticula  of  the  small 
intestine  were  associated  with  a  congenital  stricture  of 
the  duodenum. 

In  conclusion  the  writer  desires  to  express  his  thanks 
to  Dr.  Coon  for  permission  to  report  these  instances  of 
duodenal  diverticula. 

COXCLUSIOXS. 

1.  Diverticula  of  the  duodenum  are  of  uncommon  oc- 
currence. 

2.  False  diverticula  associated  with  the  biliary  and 
pancreatic  ducts  are  most  common.  They  occur  in  old 
persons  or  in  those  suffering  with  marasmus.  They  are 
rarely  of  clinical  interest. 

3.  False  diverticula  located  at  some  distance  from  the 
ducts  occasionally  occur. 

4.  Weakness  of  the  muscular  walls  at  the  point  of 
passage  of  the  ducts  and  vessels  is  the  most  important 
causal  factor.  The  presence  of  accessory  pancreatic  tis- 
sue in  the  intestinal  wall,  the  passage  of  vessels,  degen- 
erative changes  in  the  musculature,  and  malformations 
and  atrophic  changes  in  the  pancreas  are  accessory  fac- 
tors. 

5.  True   acquired   diverticula   are   found   associated 

25.  Calder :  Medical  Essays  and  Observations,  reprint,  Edinburgh, 
1733.  r.  p.  20.'5. 

26.  Edel  :  Virciiow's  Arehir,  1894.  Bd.  138.  S.  347. 

27.  Moore  :  Trans.  Path.  Soc,  London,  1884.  vol.  35,  p.  202. 
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with  traction  upon  the  common  bile  duct  in  viscerop- 
tosis. 

6.  True  congenital  diverticula  of  the  type  of  Meckel's 
diverticulum,  though  often  atypical,  are  of  rare  occur- 
rence in  the  duodenum. 

Itead  October  14.  1 !)()". 


DIVERTICULUM  OF  THE  VERMIFORM 
APPENDIX.* 

ISABELLA  C.   HERB,  M.D. 

CUICAGO. 

Diverticula  occur  in  various  portions  of  the  alimen- 
tary canal  and  are  usually  classified  as  congenital  or 
true  and  acquired  or  false,  the  distinction  being  based 
on  the  coverings.  It  was  formerly  supposed  that  ac- 
quired diverticula  never  contained  all  the  intestinal 
coats,  but  this  theory  is  not  in  accordance  with  existing 
conditions,  as  many  of  the  smaller  or  more  recent  ones 
possess  a  mucous,  muscular  and  serous  coat.  The  con- 
genital are  usually  single,  while  the  acquired  are  more 
often  multiple.  Housman^  found  over  four  hundred 
of  the  latter  in  an  85-year-old  man.  When  single  the 
common  situation  is  in  the  upper  part  of  the  small  in- 
testine ;  when  multiple  they  occur  throughout  the  canal ; 
however,  the  ileocecal  region  is  a  favorite  site.  They 
appear  at  the  mesenteric  border  or  between  its  folds,  in 
the  appendices  epiploica?  or  on  the  free  border  oppos^ite 
the  mesentery. 

Congenital  diverticula  usually  occur  through  the  per- 
sistence of  a  fetal  structure,  the  omphalomesenteric  duct 
being  the  most  common  example.  The  etiolog}'  of  false 
diverticula  is  still  a  matter  of  controversy,  difTerent  views 
being  held  relating  to  the  mode  of  origin.  That  no  one 
cause  is  sufficient  is  self-evident.  A  weak  point  where  the 
vessels  enter  the  bowel  has  its  adherents — Klebs,^  Hous- 
man,^  Grasner,^  Ribbert — others  hold  an  inflammatory 
condition  as  the  primar}'  cause — v.  Erunn.''  ]\rundt  and 

•  From    the    laboratory    of    Dr.    C.    W.    Ovintt.    Oshkosh,    Wis. 
Reported  to  the  ChlcaRO  Pathological  Society. 
1.    Vlrchows    Archlv.,    189G,    csllv,    400. 
•J.   Path.   Anat.,   18(57,  I. 

3.  Verhandl.  d.  Peutsch.  Gesselsch.  f.  chlr.,  1808,  xsvll,  480,  and 
Munch,   med.    Wochschr.,   1800,  xlvl,   721. 

4.  Beltr.  z.  kiln.  Chlr.,  1905,  xlvl.  61. 
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others.  Either  of  the  above,  combined  with  pressure 
from  within,  as  gallstones, — Harley,'*  Chamol" — hard- 
ened fecal  masses  or  gas,  may  be  sufficient  to  produce 
a  diverticulum.  An  hyperemia  or  anemia  might  also 
be  a  primary  cause  by  lowering  muscular  resistance. 

Traction  diverticula  are  occasionally  found,  as  from 
mesenteric  adhesions,  tumors  (Housman^),  or  an  ac- 
cessory pancreas  (Zenker,^  Roth,®  Nauwerck,®  Hous- 
man^). 

Diverticula  have  both  a  pathologic  and  clinical  inter- 
est. Frequently  they  cause  no  symptoms  but  may  be 
the  seat  of  a  more  or  less  intense  inflammation  (Mayo, 
Wilson  and  Giffin^^),  which  may  extend  to  the  perito- 
neum (Loomis^^)  or  perforate,  producing  general  peri- 
tonitis (Grasburger^-).  If  there  are  adhesions  about  the 
diverticulum  and  perforation  occurs  a  chronic  abscess 
may  result  or  the  diverticulum  may  unite  with  a  neigh- 
boring viscus  and  by  ulcerating  through  discharge  fecal 
contents  into  it  (Jones,^^  Mayo).  Adhesions  may  also 
produce  intestinal  obstruction  (Ward,^*  Moore^^  Buch- 
wald  and  Janicke^^).  Gas  distension  (Markham^^)  or 
straining  at  stool   (Mertens^^)  may  cause  a  perforation. 

It  is  possible  by  the  character  of  the  diverticulum  and 
surrounding  tissue  to  form  some  conclusions  regarding 
its  duration.  The  more  recent  ones  may  have  all  the  in- 
testinal coats  and  be  confined  to  the  bowel-wall  with 
little  or  no  pouching,  and  on  microscopic  examination 
the  wall  is  thin,  composed  of  young  connective  tissue 
cells  with  more  or  less  round-cell  infiltration.  Occasion- 
ally muscle  fibers  are  found  in  the  sac  wall  or  separated 
ends  extend  for  a  short  distance  over  the  sides.  They  are 
lined  by  regenerated  epithelium  which  never  reaches  the 
t}iDe  found  in  the  bowel  but  is  composed  of  a  single  layer 
of  cells  or  small,  iiuperfectly  formed  glands  lined  by  low 
cuboidal   cells.      In  those  of  long   standing,   especially 

5.  Trans.   Path.   Soc.  of  London,   1857,  vlil.  2:?3. 

fi.  FTist.  de  I'acad.  ro.vale.  1710  :  Obs.  Anat.,  ."i. 

7.  Virchow's   Arch.,   1861,  xxl.   369. 

8.  Virchow's  Arch.,   1872,  Ivi.   197. 

9.  Ziegler's  Beitr.,  1893,  xii,  28. 

10.  Sur?.  G.vn.  and  Obstet.,  1907,  v,  8. 

11.  N.   Y.  Med.  Record,   1870,   iv,  497. 

12.  Wien.   med.    Wochschr..    1897.   xlvii,    2.'i0. 

13.  Trans.    Path.    Soc,   London,   1858,   x.   131. 

14.  Trans.    Path.   Soc.   Ix)ndon.   1856,  vll.   205. 

15.  Trans.   Path.   Soc,    London,   1884,   xxxv.   2021. 

16.  Deutsch   med.   Wochschr.,   1887,   xil,   1868. 

17.  Trans.  Path.   Soc.   of  London,   1858,   Ix.   213. 

IS.   Mitt.  a.  d.  Grenz.  d.  med.  u.  chlr..  1902.  Ix,  743. 
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where  there  has  been  continued  pressure  from  within, 
the  wall  is  thick,  composed  of  fibrous  tissue  with  little 
or  no  epithelial  lining. 

In  their  situation  and  character  diverticula  of  the  ap- 
pendix do  not  differ  from  those  found  elsewhere  in  the 
alimentary  trnct.  Foreign  bodies,  compression,  kink- 
ing or  an  obstruction  of  the  lumen  through  inflamma- 
tory adhesions  of  its  walls,  or  an  occlusion  partial  or 
complete,  of  its  lumen  in  any  portion  usually  results  in 
a  cystic  condition,  "hydrops,"  with  or  without  the  for- 
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A  (liviMl  iculuiii  of  tlio  YtM'mifonn  aiiiu'iulix  :  ;i.  divortii-uUiiu  : 
1).  i)r()ximal  end  of  appendix,  showing  closure:  c.  retracted  muscular 
<-(>ars  :  d.  distal  end  of  ai>pendix  :  e,  mesentery  of  apiitendix.  The 
lighter  areas  on  the  divert  ic\ihini  are  calcilied  plaques. 


mation  of  diverticula.  In  the  records  of  postmortem 
examinations  of  the  pathological  laboratory  of  Rush 
Medical  College  there  is  described  an  appendix  with 
seven  diverticula  in  the  bulbous  extremity  distal  to  a 
constriction.  Ribbert  describes  an  occluded  appendix 
in  which  the  diverticula  appeared  as  grape-like  cystic 
protrusions.  In  eight  appendices  removed  by  v.  Brunn 
for   appendicitis   one  or   more   diverticula    were   found. 
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There  is  a  very  marked  similarity  between  the  illustra- 
tion accompanying  the  description  of  an  appendiceal 
diverticulum  by  PotheraP"  and  the  one  presently  to  be 
described. 

From  the  literature""  at  hand  it  was  possible  to  col- 
lect (including  the  one  herein  reported)  reports  of 
twenty-five  appendices  with  diverticula.  Two  were  re- 
ported as  having  multiple  diverticula  (the  number  not 
being  given),  fourteen  with  one,  six  with  two,  two  with 
three,  and  one  with  seven.  The  majority  occurred  at 
the  mesenteric  attachment  or  between  its  folds;  next 
in  frequency  was  the  tip,  the  fewest  being  found  on  the 
convex  border.  Those  occurring  on  the  mesenteric  bor- 
der were  usually  not  visible  until  the  appendix  was 
opened. 

A  frequently  associated  condition  was  a  constriction 
or  an  occlusion  with  more  or  less  cystic  dilatation  distal 
to  it,  in  which  were  situated  the  diverticula.  The  size 
varied  from  a  millet  seed  to  finger-like  projections  2 
cm.  in  length.  The  same  dimensions  existed  through- 
out or  the  end  was  dilated.  The  communication  with 
the  appendiceal  lumen  was  usually  regularly  circular, 
occasionally  smaller  than  the  diverticulum.  It  seems 
reasonable  to  believe  from  the  changes  encountered  in 
the  appendix  from  acute  inflammatory  processes  that 
these  are  the  primary  cause  of  diverticula.  The  lymphoid 
tissue  becomes  infected  through  the  lymph-  or  blood- 
eitream  with  the  development  of  granulation  tissue  in 
the  mucous  and  muscular  coats  with  a  subsequent  weak- 
ening of  the  same. 

The  following  report  concerns  an  interesting  and  in 
some  respects  remarkable  diverticulum  of  this  part  of 
the  alimentary  canal  : 

IH.  Bull.  med.  de  la  soc.  de.  chlr.  de  Paris,  1902,  n.  s.  xxH,  1072. 

20.  Ayer :  Amer.  Jour.  Med.  Sci.,  1906.  sxxi,  89 ;  Blrch-Hirsch- 
feld  :  Lehrb.  d.  Path.  Anat.,  1887,  5.50  ;  Brinton  :  Trans.  Path.  Soc, 
London,  1854.  vi,  191  ;  Bristow  :  Trans.  Path.  Soc.  London,  1854. 
Ix,  191;  Corning:  Albany  Med.  Anns.,  1905,  xxvl,  816;  Edel  : 
Vlrchow's  Arch.,  1894,  cxxxviii,  347;  Fischer:  Jour.  Exper.  Med., 
1901,  V,  33:^ ;  Gross :  Elements  of  I'ath.  Anat.,  Phila.,  1845 ; 
Grawitz:  Vlrchow's  Arch.,  1876,  Ixvlii.  706;  Guttmann :  Deutsch. 
med.  Wochschr..  1891,  xvii,  260 :  Helinburger  and  Martina : 
Deutsch.  Ztschr.  f.  chir.,  1904,  Ixxlv,  527  ;  Lejars  and  Menetrur : 
rtt'v.  de  Chlr.,  1906,  xxx,  469;  Kelynak  :  A  contribution  to  the 
Pathology  of  the  Vermiform  Appendix,  London,  1893;  Seelig:  Anna. 
Surg.,  1906,  xllv,  78:  Sonnenburg :  Deutsch.  Ztschr.  f.  chlr.,  1894, 
xxxviii,  155 ;  Virchow :  Verhandl.  d.  Berlin  med.  Gesellsch.,  1890. 
xxl.  116  ;  Wallmann  :  Vlrchow's  Arch.,  1858,  xiv.  202  ;  Ziemassen  : 
Handb.  I'ath.  u.  Therap.,  vii,  445  and  483. 
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Uiistory. — Mrs.  R.,  aged  62,  was  operated  on  for  a  large 
jvarian  cyst  with  twisted  pedicle,  by  Dr.  C.  W.  Oviatt  in  St. 
Alary's  Hospital,  Oshkosh,  Wis.  Although  at  the  time  of  re- 
moval of  the  ovarian  cj^st  no  subjective  symptoms  referable 
to  the  appendix  were  complained  of,  that  organ  was  examined 
and  removed.  There  was  nothing  of  special  interest  in  the 
history  except  that  eighteen  years  previously  she  had  had 
an  attack  of  severe  pain  in  the  right  side  which  in  view  of  the 
subsequent  revelations  is  noteworthy.  The  appendix  measured 
5  cm.  (2  in.)  in  length  and  7.5  cm.  (3  in.)  in  circumference, 
lapering  toward  the  tip.  At  the  proximal  end  the  severed  mus- 
cles had  retracted  leaving  a  circular  area  1.5  cm.  (%  in.)  in 
diameter  and  1  mm.  (1/25  in.)  in  thickness.  This  area  com- 
jilctely  closed  the  appendix,  shutting  off  its  lumen  from  the 
lumen  of  the  colon. 

Springing  from  the  central  portion  of  the  appendix  oppo- 
site the  mesenteric  attachment  was  a  perfectly  globular  mass 
23  cm.  (9  in.)  in  circumference.  The  surface  was  smooth. 
Several  vessels  of  considerable  size  passed  from  the  appendix 
onto  the  diverticulum,  where  thej'  divided  into  a  number  of 
branches  and  were  lost.  Calcified  plaques  from  1  mm.  (1/25 
in.)  to  1.5  cm.  (%  in.)  wer^  present  around  the  lower  portions 
and  extended  about  half  way  over  the  surface.  The  wall  varied 
in  thickness  from  .5  mm.  (1/50  in.)  to  2  mm.  (1/12  in.). 
The  internal  surface  was  smooth  except  for  an  occasional  small 
calcified  area,  not  visible  externally.  The  opening  into  the 
appendix  was  circular  and  2.6  cm.  (1  in.)  in  diameter.  The 
content  was  opaque  and  of  jelly-like  consistency.  It  con- 
tained mono-  and  polymorphonuclear  leucocytes,  young 
connective  tissue  cells,  cell  detritus  and  gave  the  chem- 
ical reaction  of  mucin.  Sections  were  taken  from  various  parts 
of  the  appendix  and  diverticulum.  The  septum  between  ap- 
pendix and  colon  was  composed  of  connective  tissue  with  a 
rather  rich  blood  supply,  the  larger  vessels  having  a  well- 
defined  wall.  The  surface  looking  toward  the  colon  lumen 
was  covered  with  well-formed  and  well-preserved  glands  of 
Liebcrkiihn.  A  tunica  propria  was  present,  but  no  muscularis 
nor  submucosa.  An  occasional  collect  on  of  lymphoid  cells  was 
seen,  suggesting  a  solitary  follicle.  The  internal  surface  or 
that  looking  toward  the  appendix  was  covered  with  short, 
broad  glands,  many  being  branched  at  their  base  and  resting 
directly  on  the  connective  tissue  without  tunica  propria,  mus- 
cularis or  submucosa.  They  were  lined  with  high  columnar 
epithelium,  rich  in  goblet  cells,  and  contained  a  substance 
which  took  a  blue  stain  with  hematoxylin.  In  some  portions 
of  the  appendix  a  well-preserved  mucous  layer  existed  with 
muscularis  and  submucosa.  This  distorted  condition  of  the 
glands,  before  referred  to,  was  also  present  here.  Near  the 
diverticulum  the  mucous  layer  was  reduced  to  a  single  layer 
of  cells  which  retained  the  high   columnar   form   found   in  the 
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glands.  The  cells  were  well  preserved,  the  nuclei  taking  a 
deep  stain.  The  circular  and  longitudinal  muscular  coats 
appeared  normal  until  near  the  diverticulum,  where  they  be- 
came narrower  and  suddenly  ceased.  No  lymph  follicles  were 
present.  The  serosa  was  normal  and  continued  over  the  di- 
verticulum. The  wall  of  the  diverticulum  was  composed  of 
white   fibrous  tissue  and   serosa. 

CONCLUSIONS. 

In  conclusion  it  is  suggested  that  the  attack  of  appen- 
dicitis eighteen  years  ago  was  responsible  for  the  con- 
dition found.  The  fibrous  connective  tissue  capsule 
with  deposits  of  lime  salts  showed  it  was  not  of  recent 
origin.  It  is  possible  that  the  occlusion  occurred  at  that 
time;  however,  the  character  of  the  tissue  forming  the 
septum  where  the  appendix  was  occluded  rather  pre- 
cludes the  possibility  of  its  being  as  old  as  the  connective 
tissue  capsule  of  the  diverticulum.  The  glands  still  re- 
taining their  functionating  power  to  some  extent,  their 
secretion  by  pressure  produced  a  diverticulum  through 
the  muscle  undermined  by  the  inflammation,  or  en- 
larged a  pre-existing  one. 

That  we  were  not  dealing  with  a  dermoid  cyst  was 
proven  by  the  absence  of  epiblastic  structures.  The 
character  of  the  wall  as  well  as  the  content — no  booklets 
or  scolices  being  found — indicated  it  was  not  an  hydatid 
cyst.  Enteric  cysts  extend  into  the  bowel  lumen  and 
rarely  if  ever  pass  through  the  muscular  coats ;  they  are 
formed  by  the  occlusion  of  the  glands  of  Lieberkiihn 
and  do  not  communicate  with  the  intestinal  lumen. 
Mesenteric  cysts  can  be  excluded,  as  the  diverticulum 
was  situated  on  the  free  border ;  many  mesenteric  cysts, 
however,  are  intestinal  diverticula,  with  a  constricted 
base.  The  possibility  of  the  diverticulum  being  an  im- 
plantation cyst  is  also  to  be  excluded,  as  the  ovarian  cyst 
was  a  simple,  benign,  unilocular  cystoma  without  adhe- 
sions and  a  fluid  content  changed  to  a  greenish  yellow 
by  hemorrhage  occasioned  by  the  pedicle  being  twisted. 
Cvstic  malisfnant  disease  is  excluded  for  obvious  reasons. 
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DEMOXSTIJATIOX  OF  SPlXHrKX  OF  THE 

EAKS. 

J.  IIOLIXGKR. 

Patliolofiy  of  the  ear  really  began  with  the  introduc- 
tion of  embedding  microscopical  specimens  into  celloidin. 
One  of  the  discoveries  was  the  fact  that  chronic  suppu- 
rations of  the  middle  ear  attack  the  labyrinth  compara- 
tively frequently,  namely,  in  one  out  of  every  100  cases. 
'J'his  number  originates  from  Bezold  and  Ilinsberg,  and 
is  greater  than  all  intracranial  complications  combined, 
namely,  meningitis,  abscess  of  the  brain  and  phlebitis 
of  the  sinus. 

Another  important  discovery  concerned  tuberculosis 
of  the  ear.  of  which  even  a  few  years  ago  we  knew  but 
very  little.  It  is  not  at  all  rare  and.  according  to 
Bezold,  is  found  in  three  distinctly  different  forms. 

The  most  frequent  form  is  tuberculosis  of  the  lining 
of  the  middle-ear.  The  nodules  are  formed  in  different 
parts  of  the  mucous  membrane  of  the  middle-ear  and 
in  the  substance  of  the  drum  membrane,  where  it  often 
produces  multiple  perforations  near  the  margin.  There 
is  usually  a  strong  reaction  of  the  organism  in  the  for- 
mation of  granulations,  and  imder  favorable  general 
and  local  conditions  this  form  heals  with  formation  of 
a  scar.  Loss  frequently  it  progresses,  forms  multiple 
small  and  large  sequesters,  and  may  invade  the  laby- 
rinth also.  The  first  specimens  are  of  this  kind.  They 
are  taken  from  a  child  of  9  months  and  show  a  number 
of  interesting  details.  The  tubercular  infiltration  extends 
from  the  middle-car  into  the  spongiosa  of  the  pyramid 
of  the  temporal  bone  even  medial  from  the  labyrinth, 
although  there  is  no  communication  of  the  spaces.  The 
spaces  are  apparently  separated  by  healthy  septa  of  com- 
pact bone.  This  same  condition  exists  in  the  labyrinth. 
Although  the  dostniction  comes  very  close  to  the  spaces 
of  the  labyrinili.  llio  Ixmy  capsule  does  not  show  fistula 
nor  an  interruption  of  its  continuity  anywhere.  X"eTer- 
tbeless  there  are  distinct  signs  of  beginning  labyrinth- 
itis, as  infiltration,  edema  of  the  membranous  parts, 
and  the  presence  of  many  cells  shaped  like  a  seal  ring 
(Blasenzellen)  which  Professor  Siebenmann  recognized 
long  ago  as  characteristic  for  inflammation  of  the 
labyrinth.  The  s])ecimens  date  fi'om  Basle  and  are  de- 
scrilied  in  Z.  f.  0..  vol.  53.  iiage  179. 
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The  second  form  of  tuberculosis  of  the  ear  is  found 
in  consumptives  and  is  here  rather  frequent.  In  100 
]jatients  who  died  from  tuberculosis  of  the  lung,  seven- 
teen had  chronic  suppuration,  four  of  them  in  both  ears. 
The  labyrinth  was  invaded  in  5  per  cent.  Bezold  de- 
scribes the  changes  of  the  tissues  as  follows :  The  tis- 
sues attacked  show  macroscopically  almost  no  reaction 
against  the  destroying  influences.  The  lining  of  the 
middle-ear  and  the  tymj^anic  membrane  are  extensively 
destroyed.  Small  granulations  are  found  here  and 
there  in  the  immediate  vicinity  of  sequesters.  The 
new  formation  of  epidermis  is  rare  and  incomplete. 
Tubercle  bacilli  are  found  rarely  in  the  secretions  and 
are  often  entirely  absent  during  the  whole  course.  The 
ossicles  are  loosened  from  their  connections,  the  ten- 
dons of  the  muscles  are  decayed,  the  bone  becomes  de- 
nuded at  different  places,  the  membranes  of  the  round 
and  oval  windows  succumb  and  the  labyrinth  is  invaded 
comparatively  frequently.  j^evertheless  consecutive 
meningitis,  sinus  thrombosis  and  abscess  of  the  brain 
are  comparatively  rarely  observed,  but  destruction  of 
the  facial  nerve  is  frequent.  Although  the  destruction 
is  usually  extensive,  it  stops  at  the  dura. 

The  third  form  of  tuberculosis  is  the  tubercular 
fibrinoid  of  the  middle-ear.  It  is  very  rare  and  occurs 
in  chronic  suppuration  with  large  perforations.  A 
tightly  adherent  thick  layer  of  gray  fibrin  appears  sud- 
denly on  the  promontory.  The  coagulated  exudation  is 
very  similar  to  the  fibrinoid  which  Schmauss  and  Al- 
brecht  found  in  the  lungs.  In  no  specimen  were  Koch's 
bacilli  absent  in  pure  cultures  and  often  as  numerous 
as  in  artificial  cultures  which  were  pathogenous  to  ani- 
maL^i.  The  patients,  however,  sliowed  no  general  signs 
as  fever,  loss  of  weight  or  strength.  The  great  theoret- 
ical interest  lies  in  a  comparison  of  the  former  two 
forms  with  the  fibrinoid.  In  the  first  and  second  form 
there  is  extensive  destruction  of  the  soft  parts  and  bone, 
few  bacilli,  often  none.  In  the  fibrinoid  are  found 
Koch's  bacilli  sometimes  in  incredible  numbers  in  sym- 
biosis with  the  human  organism.  Healing  is  always 
rapid  and  complete. 

The  next  specimen  is  that  of  cholesteatoma.  You 
see  the  encroachment  of  the  epidermis  over  the  normal 
lining  of  the  middle-ear.  The  bone  shrinks  underneath 
the  epidermis  by  forming  Howship's  lacunae  and  o.steo- 
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elast.^.  A  few  facts  may  be  of  interest.  We  formerly 
thought  that  the  epidermis  would  only  grow  over  an  in- 
flamed or  partially  destroyed  lining  of  the  middle-ear. 
We  know  now  that  epidermis  can  grow  over  a  perfectly 
normal  lining  and  that  this  is  even  a  more  frequent  oc- 
currence than  the  other.  In  this  connection  permit  me  to 
draw  your  attention  to  a  recent  publication  in  the  Arch, 
f.  Laryngol.  by  Professor  Siebenmann,  who  has  studied 
so  extensively'  the  replacement  of  different  epithelia  by 
epidermis. 

There  are,  furthermore,  several  specimens  of  spongi- 
fying  of  the  capsule  of  the  labyrinth.  The  controversy 
about  the  nature  of  this  process  is  not  yet  settled.  Some 
investigators  insist  upon  the  inflammatory  nature.  In 
all  these  five  specimens  you  will  look  in  vain  for  any 
sign  of  inflammation,  like  thickening  of  the  inner  or 
outer  lining  of  the  bone,  etc.  The  process  is  everywhere 
well  developed  and  well  circumscribed. 

The  last  specimen  is  that  of  atrophy  of  the  auditory 
nerve,  the  usual  finding  in  deaf  old  people.  The 
gangliar  cells  in  the  ganglion  spirale  are  nearly  absent 
and  the  nerve  fibers  in  the  nerve  are  vastly  reduced.  To 
compare  I  brought  you  a  number  of  specimens  of  a 
series  of  cuts  from  a  normal  ear  which  had  been  repeat- 
edly examined  during  lifetime  and  found  normal  in  all 
functional  tests  with  tuning  forks,  whistles  and  speech. 

IJead  November  n.  1007. 


TUBERCULOSIS    OF    THE    PARATHYROID. 
H.  E.  EGGERS. 

The  case  I  have  to  report  occurred  at  Cook  County 
Hospital,  April  20,  190T.  The  clinical  diagnosis  was 
pulmonary  tuberculosis,  with  pleuritis  with  effusion. 
The  result  of  the  autopsy,  as  performed  by  Dr.  H.  G. 
Wells,  was  the  following  gross  anatomical  diagnosis: 

Acute  tuberculous  bronchopneuniouia  of  hotli  lungs.  Clironic 
encjipsulalod  nodular  tuberculosis  of  bolli  lungs.  Acute  rigiit 
serofibrinous  ]ileuritis,  with  compression  of  lung.  Calcified 
and  caseous  tuberculosis  of  pcribroncliial  lymph  glands.  Mili- 
ary tuberculosis  of  spleen  and  liver.  Suspected  miliary  tubercu- 
losis of  adrenal,  later  confirnu^d  on  histological  examination. 
Fatty  infiltration  of  liver;  ciiolelithiasis.  Parenchynuxtous  de- 
generation of  kidneys.  Tuberculous  ulcers  of  intestine,  larynx 
and  trachea. 

The  ])icturc  is  tluis  tliat  of  a  chronic  pulmonary  tuberculosis. 
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with  a  sudden  acute  attack  of  generalized  miliary  tuberculosis 
superposed. 

In  the  course  of  the  autopsy  one  parathyroid  gland,  the 
only  one  found  in  a  cursory  examination,  was  removed.  The 
finding  of  tuberculosis  in  this  was  made  on  histological  exami- 
nation. 

The  gland,  as  examined  microscopically,  was  normal  through- 
out, except  for  some  interstitial  fatty  infiltration,  and  for  the 
single  tuberculous  lesion.  This  was  located  at  one  extremity 
of  the  gland;  it  was  about  the  size  of  a  pinhead,  with  caseated 
center,  surrounded  by  a  proliferative  zone,  with  one  giant  cell 
in  the  latter.  The  character  of  the  lesion,  along  with  the 
general    findings,    make    the    diagnosis    unmistakeable. 

The  case  here  reported  constitutes,  so  far  I  can  learn, 
the  fifth  of  its  kind  to  he  reported.  Verebley/  in  a  re- 
cent article  on  the  parathyroid,  cites  one  case  previously 
reported  by  Benjamin,  and  gives  two  of  his  own.  All 
were  of  the  same  general  nature  as  the  one  here  described 
— circumscribed,  typical  fibrous  tubercles  with  giant  cells 
and  all  other  characteristic  features.  As  in  this  case, 
tliey  occurred  in  cases  of  generalized  tuberculous  infec- 
tion. 

The  fourth  case,  reported  by  Carnot  and  Delun,"  oc- 
curred in  a  patient  with  pulmonary  tuberculosis  of  the 
cavernous  type.  Here  the  parathyroid  lesion  involved 
almost  the  whole  of  one  gland,  which  was  replaced  by  a 
caseous  mass,  with  the  exception  of  the  extremities.  It 
was  only  by  means  of  these  that  identification  was  pcs- 
sible.  Of  possible  clinical  interest  is  the  fact  that  the 
subject  died  with  very  peculiar  convulsions,  which  the 
authors,  for  want  of  an}^  other  suggestive  anatomical 
lesion,  are  inclined  to  explain  on  the  basis  of  the  para- 
thyroid involvement. 

Although  there  have  been  thus  far  reported  very  few 
cases  of  tuberculous  parathyroiditis,  it  is  possible,  con- 
sidering the  diflBculty  of  finding  even  the  uninvolved 
gland,  that  careful  search  would  reveal  not  infreqitent 
cases.  As  recently  as  1861  tuberculosis  of  the  thyroid 
was  denied,  and  yet  Chiari  and  Fraenkel  were  able  to 
report,  respective!}^,  that  they  had  found  it  in  three 
out  of  four,  and  in  all  of  their  cases  of  miliary  tuber- 
culosis, and  in  four  out  of  ninety-six,  and  in  six  out  of 
fifty,  cases  of  chronic  infection. 

1.  Virchow's  Archiv..  .January.  1907. 

2.  Compt.  rend.  Soc.  de  Biol..  Paris.  lOO.J.  lix.  .'?21. 
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In  this  connection  the  fact  is  suggestive  that  neither 
in  Carnot  and  Delim's  case,  nor  in  ours,  was  there  any 
evidence  of  thyroid  involvement  beyond  some  connective 
tissue  liypcrplasia.  Xo  report  was  available  as  to  the 
involvement  of  the  tliyroid  in  the  other  three  cases.  If, 
however,  parathyroid  tul)erculosis  is  more  prone  to  occur 
than  is  that  of  the  thyroid  it  would  make  the  former  a 
not  infrequent  ])henomcnon. 

Head    Xovemljcr    11.    I'.IOT. 


STUDIES    OX    THE    CAROTID    (J LAND. 
L.  GOMEZ. 

Till'  woik  was  done  iii;iiiily  to  determine  the  effect  of 
systemic  diseases  upon  the  carotid  gland.  In  all  fifty 
human  cases  were  examined.  The  glands  of  an  ox, 
monkey,  cat  and  dog  were  examined  for  comparative 
study.    The  main  results  are : 

1.  The  gland  is  varial)le  in  size,  shape,  position  and 
number;  it  is  also  not  always  present,  or  at  least  can- 
not always  be  found  in  its  usual  location,  and  may  be 
absent  on  both  oi-  only  on  one  side. 

2.  It  is  probably  present  in  all  mammals,  and  is  more 
of  a  parenchymatous  character  and  more  intimately 
embedtled  in  the  adventitia  of  tlu'  earotid  arteries  in 
the  lower  animals  than  in  man. 

3.  It  increases  in  size  as  the  individual  grows,  be- 
cause of  increase  of  connective  tissue,  blood  vessels  and 
parenchyma.  Reaching  a  certain  stage  between  20  and 
I'O  years,  it  remains  stationary  for  a  time  and  then 
only  the  connective  tissue  increases,  the  interlobular 
blood  vessels  thicken  and  .■sclerosis  and  atrophy  of  the 
gland  results. 

4.  There  arc  two  types  of  parenchyma  cells  in  man 
differing  mainly  in  the  amount  of  chromatin  and  tlie 
size  of  the  nucleus.  The  ])arenchyma  cells  of  lower 
niammals  are  only  of  one  type,  which  is  more  similar 
to  the  type  in  man  which  is  characterized  by  a  large 
rounded  vesicular  nucleus. 

.").  'I'he  sclerosis  of  the  gland  i.'^  proportional  to  the 
sclerosis  of  the  intima  of  the  carotid  Idood  vessels, 
whether  due  to  age  or  syphilitic  endarteritis. 

(>.  It  is  not  very  much  affected  by  systemic  diseases. 
the  oulv  chauires  found  beinir  one  case  of  cloudv  swell- 
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ing,  one  of  lymphoid  infiltration,  and  frequently  hyaline 
degeneration  of  the  sclerosed  intima  in  old  age. 

7.  The  cells  undergo  postmortem  changes  readily, 
but  do  not  dissolve  entirely  as  do  the  cells  of  the  medulla 
of  the  suprarenal. 

8.  The  nature  of  my  material  was  such  that  no  con- 
elusions  can  be  made  concerning  the  chromatfine  cells. 

Read  October  14,  1907. 


A  CASE  OF  CONGENITAL  HOUE-GLASS  STOM- 
ACH WITH  ACCESSORY  PAXCEEAS. 

JOHN  PATERSON  GARDINER,  M.D. 

Fellow  In  Pathology,  Rush  Medical  College. 
CHICAGO. 

This  case  of  congenital  hour-glass  stomach  -with  ac- 
cessory pancreas,  occurring  in  a  three  months'  old  child, 
is  worth  recording  on  account  of  the  rarity  of  condi- 
tion and  the  variety  of  opinions  expressed  in  the  liter- 
ature concerning  it. 

There  are  two  recognized  forms  of  hour-glass  stomach, 
the  acquired,  resulting  from  ulcer,  cicatrix  or  other 
pathologic  change  taking  place  after  birth,  the  other 
variety,  congenital  hour-glass  stomach,  being  of  pre- 
natal origin. 

Although  the  congenital  anomaly  has  received  com- 
paratively little  attention,  yet  from  time  to  time  de- 
scriptions have  appeared  and  theories  have  been  ad- 
vanced to  account  for  it.  Some  authorities  believe  that 
when  there  are  no  additional  pathologic  alterations  be- 
sides the  constriction,  one  is  justified  in  assuming  a 
congenital  origin  for  the  hour-glass  malformation.  Oth- 
ers maintain  that  an  hour-glass  stomach  of  congenital 
origin  has  never  been  found  and  that  all  reported  cases 
can  be  accounted  for  by  some  change  taking  place  after 
birth. 

The  most  important  of  the  early  considerations  of 
this  condition  is  that  of  Eoger  Williams,^  who,  in  1883, 
studied  nine  stomachs  with  congenital  contraction  and 
obtained  a  wax  model  of  a  tenth.-  From  examination 
of  these  he  concluded  that  there  is  a  form  of  hour-glass 
stomach  existent  at  birth  if  it  meets  the  following  re- 
quirements : 

1.  Jour,  of  Anat.  and  Phys..  1882-3.  xvii.  460. 

2.  Struthers,  as  early  as  1851,  described  two  similar  deformities. 
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Tlie  congenital  contractions,  however  long  and  narrow  they 
may  be,  and  they  are  generally  longer  and  narrower  than  those 
of  the  other  forms,  present  both  externally  and  internally  a 
perfectly  smooth  and  normal  appearance;  whereas  the  patho- 
logic ones  are  irregular  and  puckered,  with  thickened,  cord- 
like rugosities  radiating  from  the  seat  of  the  disease.  Again, 
the  situation  in  which  these  contractions  are  so  uniformly 
found,  is  nearer  the  cardiac  than  the  pyloric  extremity,  and  is 
not  that  generally  affected  by  gastric  ulcers,  which,  as  Roki- 
tansky  has  said,  are  usually  seated  in  the  middle  zone  of  the 
pyloric  half  of  the  stomach.  It  should  be  remembered  also 
that  although  the  ulceration  occasionally  leads  to  contraction, 
such  an  occurrence  is  quite  exceptional.  When,  however,  this 
result  does  ensue,  the  contraction  is  always  situated  in  the 
plane  of  the  lesion.  In  this  respect,  then,  such  contractions 
differ  markedly  from  those  of  a  congenital  nature  associated 
with  ulceration,  for  in  the  latter  no  contraction  is  to  be 
found  in  the  plane  of  the  lesion,  and  no  lesion  in  the  plane 
of  the  contraction. 

The  constriction  of  the  stomach  described  by  Musser' 
in  the  following  year  undoubtedly  belongs  to  this  cate- 
gory; it  possessed  a  smooth  lining  and,  although  Mus- 
ser  makes  no  reference  to  the  work  of  Williams,  he 
thought  the  anomaly  was  a  congenital  one. 

Three  years  after  the  work  of  Williams.  Hudson*  was 
able  to  find  in  the  literature  nineteen  instances  of  hour- 
glass stomach  of  congenital  origin,  and  to  these  he  added 
one  observed  by  himself.  The  theory  of  atavism,  pre- 
viously advanced  as  an  explanation  of  the  constriction, 
Hudson  did  not  favor,  as  it  has  not  been  observed  in 
higher  apes,  and  it  is  a  great  transition  from  this 
simple  division  to  the  highly  differentiated,  many  cav- 
itied  stomachs  of  ruminants,  cetaceans  and  rodents.  The 
ulceration  observed  in  these  malformed  stomachs  he 
thought  secondary  and  due  to  the  irritation  of  food, 
Hirsch^  in  1895  and  Sievers"  in  1899  each  reported  an 
example. 

In  1904  Brook"  described  a  stomach  with  an  hour- 
glass constriction  in  which  there  was  no  evidence  of 
ulcer  or  cicatrix  either  externally  or  in  the  mucous 
lining.  His  opinion  regarding  the  secondary  occurrence 
of  the  ulceration  occasionally  met  with  in  some  of  the 

.'?.  PhllatJelphia   Med.   Times.   lSS.'?-4.   xlv.  331. 
4.  Trans.  Path.  Roc.  London.  1887.  xxsviii,  133. 
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liour-glass  stomachs  due  to  developmental  errors  con- 
firmed that  previously  advanced  by  Hudson. 

The  smooth  mucous  membrane  at  the  point  of  a 
marked  constriction  in  the  stomach,  described  by  Gold- 
schmidt,®  led  him  to  conclude  that  the  malformation 
was  a  congenital  one,  notwithstanding  that  the  patient, 
a  man  of  62  years,  died  of  hemorrhage  from  an  acute 
ulcer  nearer  the  pylorus.  There  had  been  no  previous 
gastric  disturbance. 

The  stomach,  like  the  bowel,  is  subject  to  postmortem 
and  agonal  contractions;  in  the  bowel  these  produce  the 
well-known  postmortem  intussusceptions.  A  number  of 
writers  have  contended  that  the  lesions  described  as 
congenital  constrictions  were  in  reality  postmortem  in 
occurrence  or  simply  the  continuance,  after  death,  of 
those  contractions  in  the  lesser  sac  which  are  normally 
instrumental  in  expelling  the  food. 

Dwight,"  who  found  in  a  body,  frozen  soon  after 
death,  a  long,  narrow  constriction  in  the  middle  of  the 
stomach  and  no  other  pathologic  alteration  in  that 
organ,  advanced  the  view  that  the  normal  peristaltic 
contractions  studied  by  Cannon^"  by  means  of  the  a;-ray 
may  become  enhanced  in  vigor  and  duration  and  form 
permanent  constrictions.  lie,  furthermore,  thinks  there 
is  not  suflficient  grounds  for  the  classification  made  by 
Watson,^^  whose  principle  of  classification  is  practically 
the  same  as  that  of  Williams.  He  believes  that,  though 
according  to  these  writers  the  lesion  described  by  Dwight 
would  be  classed  as  congenital,  it  is,  in  fact,  a  contrac- 
tion which  has  consolidated.  He  accepts  as  the  only 
authentic  example  of  congenital  hour-glass  stomach  the 
early  report  by  Sandifort^-  (1777-1781)  which  con- 
cerned a  fetus. 

It  is  interesting  to  note  that  surgeons  who  have  such 
excellent  opportunities  for  observing  the  condition  of 
the  stomach  have  not  only  failed  to  contribute  to  this 
subject,  but  have  in  some  instances  denied  the  existence 
of  the  so-called  congenital  lesion.  Robson^'^  states  that 
in  his  experience  of  1,000  operations  on  the  upper  ab- 
domen where  the  stomach  could  be  seen  and  examined, 

8.  Deutsches  Archiv.  f.  klin.  med.,  1905.  Ixxxiv.  24er. 

9.  Amer.  Jour.  Med.  Sci..  190.H.  cxxvi.  581. 

10.  Amer.   .Tour.   Phys.,   1898,   i.    359. 

11.  Annals   of  Surgery.    1900.    xxxii.    50. 

12.  Observatlones  anatomico-pathologicae.  1777-81.  Schirmir  ; 
CitPd  bv  Opip. 

13.  Lancet.   London.   1904.    i.  5. 
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and  about  400  of  which  were  on  the  stomach  itself,  he 
liad  not  met  with  one  case  of  congenital  hour-glass  con- 
striction. 

Moynihan/*  too,  states  that  after  an  earnest  search 
through  the  literature  of  this  subject  he  feels  convinced 
that  there  is  no  proof  of  the  existence  of  an  hour-glass 
stomach  due  to  congenital  deformity,  and  considers  the 
one  generally  admitted  case  of  congenital  contraction, 
that  of  Sandifort's,  to  be  a  slightly  irregular  muscular 
contraction. 

The  stomach  to  be  described  was  obtained  in  the  post- 
mortem examination  of  a  three  months'  old  child,  with 
the  following  clinical  history : 

History. — At  birth  the  infant  was  well  formed  and  weighed 
9^2  pounds.  Ten  or  fifteen  minutes  after  it  was  first  put  to 
the  breast  it  vomited.  This  was  repeated  after  every  feeding 
and  continued  until  the  time  of  its  death  at  three  months. 
Various  foods  were  tried  with  the  same  result.  The  history 
records  no  vomiting  of  blood  at  any  time.  Obstinate  consti- 
pation and  increasing  emaciation,  with  the  ineffectual  attempts 
to  supply  nourishment  led  to  the  diagnosis  of  congenital  steno- 
sis of  the  pylorus. 

Atitojysy. — The  stomach  was  approximately  normal  in  capac- 
ity, but  there  was  a  constriction  about  its  middle,  where  the 
external  circumference  measured  11.5  cm.  The  anterior  sur- 
face was  smooth ;  on  the  posterior  surface  were  numerous 
small,  fibrous  tags  which  gave  evidence  of  adhesions  in  the 
lesser  omental  cavity.  The  cardiac  end  was  the  size  of  a 
tennis  ball  (see  illustration),  holding  5G  c.c.  of  water;  the 
walls  were  normal,  but  grew  thick  as  they  approached  the 
constriction.  The  greater  curvature,  marked  by  the  epiploic 
vessels,  rose  from  its  normal  position  at  the  left  end  of  the 
cardia,  but  soon  passed  in  a  semicircular  course  to  the  lower 
half  of  its  posterior  surface,  and  was  lost  in  the  tissue  at 
the  constriction.  It  was  seen  again  emerging  from  the  right 
edge  of  the  constriction  at  the  middle  of  the  posterior  sur- 
face, and  passed  on  to  within  2  cm.  of  the  pylorus,  where 
it  curved  to  its  normal  position.  The  pyloric  half  of  the 
stomach  resembled  a  tube  which  began  at  tlie  constriction: 
here  it  admitted  only  two  fingers,  at  its  middle  three, 
and  at  the  pyloric  orifice  it  was  normal,  barely  admitting  the 
tip  of  the  little  finger.  Opening  off  from  the  posterior  wall  of 
this  so-called  tube,  there  was  a  large  sn((  illation,  like  the 
dilated  finger  of  a  glove,  lying  parallel  with  the  greater  length 
of  the  toiiKK'h,  and  so  curved  to  the  loft  and  on  itself  tliat, 
except  for  1  cm.  at  the  tip,  the  anterior  wall  was  lacking,  due 
to  the  opening  of  the  sacfiilation,  which  comfortably  admitted 
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the  middle  and  index  fingers.  The  tip  of  this  sacculation  was 
markedly  thickened  and  bound  down  by  fibrous  tissue  at  the 
right  edge  of  the  constriction,  where  the  vessels  marking  the 
greater  curvature  passed.  In  tiie  two  portions  separated  by 
the  constriction,  the  mucous  membrane  appeared  normal,  but 
at  the  constriction  it  lay  in  closely  compact  layers  of  rugae;  at 
no  place  was  there  any  erosion  or  absence  of  the  mucous  mem- 
brane. In  the  sacculation  on  its  posterior  wall  two  rugae  were 
prominent,  but  lost  their  distinctness  on  reaching  the  superior 
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Posterior  wall  of  the  stomach.  1.  Cardia.  2.  Pylorus.  3. 
Location,  on  the  mucous  membrane,  of  the  papilla  for  the  open- 
ing of  the  excretory  ducts.  4.  Epiploic  vessels.  5.  Diverticulum. 
6.  Accessory  pancreas. 

and  inferior  walls.  On  the  outside  of  this  sac  indentations  were 
present,  corresponding  to  the  rugae.  Hanging  down  from  the 
roof  of  the  sac  was  a  single,  papillary  or  nipple-shaped  eleva- 
tion in  the  mucous  membrane,  7  mm.  in  diameter.  "\Mien  sec- 
tioned lengthwise,  this  papilla  was  found  to  be  but  the  shell 
for  a  cavity  of  the  same  shape,  which  apparently  did  not 
communicate  with  the  stomach  cavitj'.  The  furrow  constrict- 
ing this  stomach  began  about  the  middle  of  the  anterior  sur- 
face, was  very  deep  below  and  behind,  and  disappeared  on  the 


110 

posterior  surface  just  below  the  lesser  curvature.  The  furrow 
was  doubled  for  most  of  its  extent  by  the  deposition  in  its 
bottom,  of  an  accessor}'  pancreas,  which  was  divided  trans- 
versely by  a  decided  groove  wliere  the  epiploic  vessels  crossed. 
Most  of  this  accessory  pancreatic  tissue  was  below  these  ves- 
sels, but  it  should  be  borne  in  mind  that  on  this  stomach  the 
epiploic  vessels  were  not  at  the  lower  border  of  the  organ 
where  they  crossed  the  constriction,  but  instead  were  in  the 
middle  of  the  posterior  wall.  This,  the  major  part  of  the 
accessory  pancreas,  was  35  mm.  in  length  and  10  to  13  mm.  in 
width.  The  smaller  portion  of  pancreas  lying  in  the  furrow 
above  where  the  epiploic  vessels  crossed  was  1  cm.  in  lengtli 
and  the  same  in  width;  both  portions  showed  tlie  usual  lobular 
markings  of  pancreatic  tissue,  the  lower  more  plainly.  The 
only  noteworthy  feature  rempining  in  the  macroscopic  examina- 
tion was  a  papilla  projectint,  on  the  internal  surface  15  mm. 
below  the  lesser  curvature  on  the  posterior  wall.  It  resembled 
closely  the  papilla  described  in  the  sacculation,  both  in  size  and 
shape,  but  possessed  a  smaller  cavity  and  one  which  opened  into 
the  stomach  by  a  channel  admitting  a  probe  1  mm.  in  diame- 
ter for  a  distance  of  3  mm.  and  smaller  probes  for  a  distance 
of  2  cm.  This  papillary  mass  of  tissue  was  directly  continuous 
with  the  smaller  mass  of  pancreatic  tissue  seen  externally  above 
the  epiploic  vessels,  by  means  of  a  cord-like  thickening  of  the 
siomach  wall  in  the  furrow  constricting  the  stomach. 

Microscopic  examination  of  pieces  taken  from  various  points 
resulted  in  establishing  the  fact  that  an  accessory  pancreas  ex- 
isted in  the  furrow  for  most  of  its  length,  around  and  in  the 
posterior  wall  of  the  stomach,  and  that  the  papilla  described 
contained  the  larger  ducts  leading  into  this  pancreas.  To  make 
the  matter  clearer,  an  accessory  pancreas  applied  to  the  ex- 
ternal surface  below  and  behind,  projected  through,  or  was 
continued  through  the  posterior  wall  and  terminated  in  a  pa- 
pilla just  below  the  lesser  curvature.  This  pancreas  occurred 
in  a  groove  or  furrow,  where  the  constriction  was  most  marked 
and  deepest,  which  constriction  had  produced  the  hour-glass 
malformation.  No  evidences  of  an  inflammatory  process  were 
found  in  the  histologic  study  of  the  sections  and  Langerhans 
islands  were  apparently  normal  in  all  respects.  The  chief 
pancreas  was  found  in  tlie  usual  position  and  showed  no 
anomalies. 

Following  the  first  description  l\v  KloV^  in  1859  of 
an  accessoi'v  pancreas,  Zenker^"  reported  six  which  he 
had  observed,  and  similar  anomalies  were  reported  by 
Wagner/'    Gegenbaur.^^    Weichselbaum."    Xeumann,-" 
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Montgomery,-^  NichoUs,^-  Duparc,-^  Glinski-^  and  oth- 
ers. In  1903  Opie-^  added  ten  to  the  twenty-two  pre- 
viously reported.  In  the  same  year  Euediger-"  and  in 
the  following  year  Warthin-'  made  summaries  of  the 
literature;  the  latter  found  forty-seven  cases  reported 
and  described  two  more.  Thelemann-^  in  1906.  in  re- 
porting another  accessory  pancreas,  has  made  a  later 
review  of  the  subject. 

According  to  Warthin,-^  "in  the  majority  of  cases  the 
histologic  structure  of  the  accessory  gland  is  said  to  be 
similar  to,  or  identical  with,  that  of  pancreatic  tissue, 
and  is  not  described  in  detail.  The  presence  of  islands 
of  Langerhans  is  mentioned  only  by  Albrecht,  Wright,-^ 
Opie  (four  cases),  Euediger  and  Thorel."^"'  They  were 
present  in  the  two  accessory  pancreas  described  by 
Warthin  and  in  those  since  reported  by  Miiller^^  and 
Thelemann.-^ 

In  many  instances  excretory  ducts  have  been  found 
for  these  masses  of  misplaced  pancreatic  tissue.  In 
some  the  openings  on  to  the  mucous  membrane  were 
discovered  only  by  the  microscopic  examination  of  serial 
sections. 

Over  two-thirds  of  the  displaced  pancreas  have  been 
found  on  the  intestines;  Warthin  observed  one  on  the 
omentum.  Eighteen,  or  a  little  less  than  one-third  of 
the  total  number,  were  located  on  the  stomach ;  of  these 
fourteen  were  within  8  cm.  of  the  pylorus,  one  midway 
between  the  fundus  and  pylorus,  one  on  the  anterior 
wall,  another  on  the  tip  of  a  diverticulum,  and  the  last, 
the  eighteenth,  described  in  this  report,  situated  in  a 
furrow  constricting  the  stomach. 

There  have  been  a  few  instances  recorded  in  which 
an  accessory  pancreas  has  been  found  on  the  tip  of  a 
diverticulum.  Bize^-  in  1904  collected  ten  such  cases, 
occurring  on  the  intestine,  and  added  two  personal  ob- 
servations found  at  operations  for  intestinal  obstruction 

21.  Trans.  Path.   Soc,  London,  1860,  xil,   130. 

22.  Montreal  Med.  Jour.,  1900,  xxix.  903. 

23.  Cited  by  Thelemann. 

24.  Virchow's  Archiv.,  1901,  clxiv,  132. 

25.  Diseases  of  the  Pancreas,  Philadelphia.   1903. 

26.  THE  JouRXAL  A.  M.  A.,  April  18,  1903.  p.  1059. 

27.  The   Physician   and   Surgeon,   Detroit,    1904.   337. 

28.  Deutsche   Ztschr.  f.   Chir..   1906,   Ixxxv,   692. 

29.  .Tour.  Boston  Soc.  of  Med.  Sci..  1901.  v.  497. 

30.  Virchow's  Archiv,  1903.  clxxiii.  281. 

31.  Proc.  Path.  Soc,  Philadelphia.  1904,  vii.  226. 

32.  Rev.  d'orthop.,   Paris.   1904,  v.   149. 


112 

due  to  intussusception.  However,  only  one  accessory 
pancreas  has  been  reported  occurring  at  the  tip  of  a 
diverticulum  of  the  stomach.  This  was  described  by 
Weichselbaum.  It  was  found  in  the  body  of  a  man  46 
years  of  age  who  died  from  arsenic  poisoning.  Xear  the 
pyloric  valve  was  a  bean-sized  diverticulum,  and  in  the 
tip  of  this,  under  the  mucous  membrane,  there  was  a 
hemp-seed-sized,  hard,  grayish-white  nodule,  with  a 
lobulated  structure,  which,  on  microscopic  examination, 
was  found  to  be  pancreatic  tissue. 

In  the  present  report  it  will  be  remembered,  there 
was  also  a  large  diverticulum  of  the  posterior  wall  of 
the  stomach,  the  tip  of  which  was  bound  down  in  pan- 
creatic tissue  at  the  constriction. 
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SOME  NEGLECTED  FACTS  IN  THE  BIOLOGY 
OF   THE   TETANUS   BACILLUS. 

THEIR  BEAEIXG  ON  THE  SAFETY  OF  THE  SO-CALLED  BIO- 
LOGICAL PRODUCTS.* 
THEOBALD  SMITH,  M.D. 

Medical  science,  like  any  other  applied  science,  deals 
not  so  much  with  abstract  biologic  principles,  as  with 
the  facts  of  every  day  life,  illnmined  and  made  orderly 
by  these  principles.  Through  a  knowledge  of  such  prin- 
ciples Ihe  facts  of  our  concrete  existence  may  often  be 
controlled  and  rearranged  for  our  good.  Like  other  ap- 
plied sciences,  medical  science  often  uses  incomplete 
truths,  data  with  gaps  in  them,  methods  inadequately 
tested  or  not  suiiiciently  developed.  Hence  the  accidents 
of  our  daily  life.  Measures  designed  to  do  good  may 
have  concealed  within  them  incidental  dangers  due  to 
faulty  2")rocesses.  It  is  one  of  these  to  which  I  wish  to 
call  your  attention  this  evening.  It  involves  the  princi- 
ple of  non  nocere,  one  which  we  must  ever  keep  before  us 
in  the  prevention  and  treatment  of  disease. 

About  nine  years  ago,  in  a  very  brief  article/  I  called 
attention  to  the  inefficiency  of  discontinuous  boiling  or 
steaming  when  large  quantities  of  bouillon  are  to  be 
sterilized  in  relatively  shallow  layers.  In  the  routine 
preparation  of  diphtheria  toxin  it  wa^  found  that  the 
spores  of  anaerobic  l)acteria  frequently  survived  the  re- 
peated steamings.  After  the  diphtheria  bacilli  had  es- 
tablished anaerobic  conditions  by  forming  a  surface  pel- 
licle or  membrane,  these  spores  began  to  germinate,  and 
more  or  less  multiplication  took  place.    It  was  a  routine 

*  Read,  Dec.  18,  1907,  at  a  joint  meeting  of  the  Chicago  Patho- 
logical  Society  and  the  Chicago  Medical  Society. 
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practice  of  the  laboratory  to  submit  all  such  cultures  to 
microsco2:)ic  examination  and  titration.  One  or  both 
methods  would  reveal  any  accidental  contamination. 

The  anaerobes  encountered  in  these  contaminated 
flasks  were  reserved  for  future  study  by  removing  the 
diphtheria  bacilli  by  boiling  from  a  small  portion  of  the 
culture  fluid,  and  a  considerable  number  of  cultures 
were  collected,  only  a  few  of  which  have  survived  the 
accidents  of  time.  One  of  these  cultures  was  patho- 
genic, for  guinea-pigs  died  over  night  after  a  subcu- 
taneous injection  of  one  cubic  centimeter  of  a  bouillon 
culture.  There  were  no  lesions,  local  or  general,  beyond 
an  occasional  trace  of  edema  at  the  point  of  inoculation, 
and  marked  congestion  of  the  lungs. 

Nothing  more  was  done  until  the  past  summer,  when  1 
began  a  more  serious  study  of  the  anaerobes  in  my  col- 
lection. The  nature  of  this  culture  was  not  recognized 
until  minute  doses  were  employed.  The  disease  then 
showed  a  longer  periou  of  incubation,  and.  to  my  sur- 
prise, the  animals  (rabbit,  pigeon,  guinea-pig,  white 
rat)  became  aflectod  witli  tetanus.  A  more  thorough 
microscopic  study  of  the  culture,  from  day  to  day,  re- 
vealed the  presence  of  an  anaerobe,  beginning  spore 
formation  M-ithin  24  hours,  and  masking  the  presence 
of  a  second  anaerobe  which  produced  spores  after  the 
second  or  tliird  day,  and  which  had  all  the  morphologic 
characteristics  of  the  tetanus  bacillus.  That  the  spores 
of  the  tetanus  bacillus  should  survive  three  steamings, 
of  20  minutes  each,  was  new  to  me.  and  I  at  once  began 
to  test  the  resistance  of  the  spores  and  to  examine  the 
literature  on  this  point. 

Kitasato,-  well  known  as  the  first  wlio  isolated  the 
tetanus  bacillus  in  pure  culture  and  studied  its  biologic 
charnetcrs.  stated  tliat  the  spores  resist  moist  heat  at  80 
C.  for  one  hour,  but  that  they  are  killed  in  streaming 
steam  in  5  minutes.  Vaillard  and  Yincent,^  closely 
following  Kitasato,  stated  that  the  spores,  heated  in  the 
])rescnce  of  moisture  in  a  closed  vessel,  would  resist  de- 
struction at  80  C.  for  6  hours ;  at  90  C.  for  2  hours ;  at 
100  C.  3  to  4  minutes;  that  tliey  were  not  alwavs  de- 
stroyed in  5  minutes,  but  never  resisted  more  than  8 
minutes  at  100  C.  These  statements  by  Kitasato  and 
by   Yaillard   and   A'inccnt  found   tlieir  way   into   text- 
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books,  some  authors  quoting  the  former,  others  the  lat- 
ter. In  the  volume  of  Kolle  and  Wassermann's  large 
hand-book  containing  Lingelsheim's  article  on  tetanus 
and  bearing  the  date  of  1903,  Kitasato's  original  state- 
ment is  quoted  without  comment  or  dissent. 

The  extended  use  of  gelatin  as  a  hemostatic  in  dan- 
gerous and  otherwise  uncontrollable  hemorrhages,  which 
led  to  a  series  of  fatal  cases  of  tetanus  in  the  years  1901 
to  1903,  called  attention  to  the  resistance  of  tetanus 
spores  to  the  temperature  of  boiling  water.  Levy  and 
Bruns,*  taking  those  unfortunate  accidents  as  a  text, 
determined  anew  the  resistance  of  tetanus  spores.  Ac- 
cording to  them,  destruction  begins  at  Si/o  minutes  at 
100  C;  after  15  minutes  very  few  survive;  after  30 
minutes  none. 

In  a  short  bulletin,  Anderson^  calls  attention  to  the 
presence  of  tetanus  spores  in  commercial  gelatin,  as  de- 
termined by  Levy  and  Bruns.  A  tetanus  bacillus  iso- 
lated by  him  from  one  of  seven  samples  of  gelatin  was 
killed  between  20  and  30  seconds  at  100  C. 

Tuck"  next  takes  up  the  same  subject  in  view  of  the 
dangers  of  the  subcutaneous  injection  of  gelatin.  Teta- 
nus cultures,  pure  or  mixed  Avith  B.  subtilis,  were  always 
killed  after  10  minutes'  boiling.  Some  samples  of  gela- 
tin>  accidentally  containing  tetanus  spores,  were  not 
sterilized  after  three  boilings,  of  30  minutes  each,  on 
consecutive  days.  Tuck  does  not  state,  however,  that  the 
spore-bearing  anaerobes  other  than  tetanus  were  re- 
sponsible for  this  resistance.  His  concluding  statement 
would  lead  us  to  think  that  they  were,  for,  to  allay  un- 
necessary alarm  concerning  the  use  of  gelatin,  he  says: 
"...  I  am  fully  convinced  that  no  spores  of  tet- 
anus can  resist  boiling  for  over  20  minutes." 

Falcioni'  is  the  last  observer  dealing  with  the  same 
theme.  He  impregnated  gelatin  with  spores  of  tetanus 
bacilli  grown  in  agar  or  broth  for  10  to  12  days,  and 
used  Koch's  steam  sterilizer.  The  gelatin  was  exposed 
in  2,  5  and  10  per  cent,  solutions.  He  found  the  spores 
to  resist  destruction  for  2i^,  but  not  for  3  hours,  in 
streaming  steam. 

The  foresoins:  results  are  suftlcicntlv  varied  and  con- 


4.  Orenzgob.  d.  Med.  n.  Phir..  1002,  x.  p.  235. 

5.  U.    S.    P.    H.   and   M.-II.    Service.    Hygienic   Laboratory.    Bull 
No.  9,  September,  1902. 

6.  Jour.  Pathol,  and  Kact..  1903-4.  ix.  p.  38. 

7.  Annali  d"igiene  sperimentale,  1904,  N.  S.,  xiv,   p.  810. 


flicting  to  suggest  to  us,  on  first  thought,  that  races  of 
tetanus  bacilli  exist,  the  spores  of  which  vary  widel}^  in 
their  resistance  to  moist  heat  at  100  C.  Before  resting, 
however,  on  this  inference,  it  would  be  necessary  to 
know  the  tendency  to  spore  formation  in  different  media 
and  at  different  temperatures;  the  age  of  the  culture  at 
which  spores  are  ripe,  and,  therefore,  most  resistant; 
the  reaction  of  the  medium  in  which  the  spores  are 
boiled  or  steamed,  because  all  of  these  variable  factors 
have  probably  entered  into  the  experiments  quoted.* 

Before  I  had  informed  myself  of  the  work  done  thus 
far  I  had  made  some  experiments  to  determine  the  re- 
sistance to  boiling  of  two  cultures  in  my  hands — one 
obtained  from  presumably  sterilized  bouillon  (Culture 
4)  f  the  other  brought  by  me,  in  1896,  from  a  large 
German  institute  (Culture  3). 

The  method  employed  to  produce  a  rich  crop  of  spores 
is  one  which  I  have  used  for  many  years  and  to  which 
attention  has  been  called  in  se\'eral  short  papers.^**  To 
ordinary  bouillon,  in  suitably  constructed  fermentation 
tubes,  is  added  a  bit  of  kidney,  or  spleen  or  liver  from  a 
rabbit  or  guinea-pig,  just  killed  with  chloroform.  The 
piece  of  tissue  is  torn  or  pinched  away  from  the  organ 
with  fine  sterile  forceps  and  varies  from  i  o  to  %  cm.  in 
bulk.  This  is  pushed  well  into  the  connecting  tube, 
where  it  remains.  The  tulles  need  not  be  freshly  pre- 
pared. They  respond  by  growth  even  after  standing  for 
weeks  in  the  laboratory.    Sugar  should  not  be  added. 

8.  In  the  case  of  nutrient  gelatin,  which  has  been  a  favorite 
medium.  I  find  sporulation  very  feeble  and  involution  forms  com 
mon.  It  is  quite  probable  that  such  cultures  would  resist  boilinjr 
but  feebly.  The  use  of  dextrose  in  fairly  larse  amounts,  such  as 
1  or  2  per  cent.,  has  been  frequent  aiuonjj  bacteriologists,  although 
this  amount  is  inimical  to  rapid  spore  formation. 

0.  A  pure  culture  was  obtained  from  the  mixed  culture  on  blood- 
agar  in  desiccating  jars,  according  to  Rordet.  Quite  unexpectedly, 
pure  cultures  were  also  obtained  with  bits  of  liver  from  a  white 
rat  inoculated  subcutaneously  in  the  thigh  with  the  impure  culture. 
As  a  rule,  and  in  harmony  with  the  results  of  earlier  observers, 
tubes  inoculated  with  large  bits  of  organs,  and  with  'i-ij  c.c.  of 
heart's  blood  of  rabbits  aiul  guiiu>a-pigs  inoculated  with  tetanus 
bacilli  remained  sterile.  The  colonies  of  tetanus  bacilli  spread  very 
rapidly  on  blood-agar  plates  and  the  hemolytic  area  produced  by  a 
single  colony  may  reach  one  centimeter  in  diameter.  This  tendency 
to  spread  made  it  dillicult  to  obtain  pure  cultures  from  the  colonies 
of  the  contaminating  anaerobe  whose  colonics  were  very  compact, 
for  the  tetanus  colonies  invaded  them,  though  this  invasion  was 
not  recogiii/.ablc  under  low  jtowers.  1  succeeded  more  quii'kly  in 
obtaining  pure  cullm-es  of  this  latter  organism  by  boiling  the  mixed 
culture  for  8.'>  minutes.  This  destroyed  the  tetanus  spores,  but  not 
those  of  the  associated  sjiecies. 

10.  .lour,  r.oston  Soc.  Med.  Sc.  1S'.>'.I.  p.  ."?40 ;  .Tour.  Med.  Res.. 
^wr,,  xiv.  p.  i!>;?. 


Animals  which  are  to  yield  the  tissues  should  be  per- 
fectly well.  There  should  be  no  ulcers  or  other  sores 
on  them.  They  should  not  have  been  inoculated  with 
bacteria  of  any  kind  for  at  least  a  mouth  previous.  They 
should  be  handled  with  great  gentleness  and  not  chlo- 
roformed in  such  a  way  as  to  cause  them  to  struggle. 
The  reason  for  these  precautions  is  that  any  lesion  or 
previous  inoculation  of  bacteria  may  lead  to  the  distribu- 
tion and  prolonged  latency  of  such  bacteria  in  the  body 
and  these  are  brought  to  light  by  the  large  pieces  of  tis- 
sue used  in  the  culture  medium  which  is  very  sensitive 
to  both  aerobic  and  anaerobic  bacteria.  The  struggling 
of  the  animal  and  rough  handling  may  lead  to  slight  in- 
juries through  which  bacteria  may  enter  the  circulation. 
In  spite  of  all  these  precautions  fermentation  tubes  pre- 
pared in  this  way  occasionally  become  clouded.  Hence, 
they  should  only  be  used  after  an  incubation  of  three 
or  four  days.  Usually  a  slight  clouding  of  the  fluid  in 
the  open  branch  of  the  tube  in  which  a  bit  of  liver  has 
been  placed  is  due  to  a  fine  granular  precipitate.  Such 
clouded  fluid  should,  however,  be  examined  carefully 
microscopically.^^ 

When  tubes  prepared  in  this  way  are  inoculated  with 
material  containing  spores  or  bacilli  a  rapid  and  abund- 
ant multiplication  takes  place.  The  spore  production  is 
especially  rich  in  and  about  the  piece  of  tissue.  Fluid 
from  such  cultures  was  used  to  determine  the  resistance 
of  the  spores  at  the  temperature  of  boiling  water  or 
streaming  steam. 

Tetaxus    3. 

Experiment  1. — Culture  in  a  fermentation  tube,  as  above 
described,  nine  days  old.  Five  c.c.  of  turbid  fluid  placed  in 
thick-walled  test  tubes  and  the  latter  tightly  stoppered  witli 
rubber  stoppers,  each  perforated  with  a  glass  tube  drawn  out 
into  a  capillary,  free  extremity.  Tubes  were  completely  im- 
mersed in  boiling  water,  except  the  capillary  vent  through 
which  the  air  and  steam  could  freely  enter  and  escape.  After 
the  exposure  for  given  periods  of  time,  about  1  c.c.  of  the  boiled 
fluid  was  added  to  fermentation  tubes  to  determine  the  presence 
or  absence  of  living  spores.  The  culture  fluid  exposed  to  boiling 
water  for  10,  20  and  40  minutes  contained  living  spores,  as 
proved  by  the  successful  subcultures.  Fluid  boiled  60  and  80 
minutes  failed  to  produce  growth  in  subcultures. 

Experiment  2. — Culture  nine  davs  old.     Tubes  about  G  mm. 


11.  This  method  of  using  tissues  to  stimulate  the  growth  of 
anaerobes  has  recently  been  rediscovered  by  Tarozzi  (Centrbl.  f. 
Bakt..  Orig..  190.J,  xxxiv,  p.  ffl'J. 
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in  diameter,  drawn  out  and  sealed  at  both  ends  in  the  flame, 
and  containing  about  1  c.c.  culture  fluid  and  an  equal  volume  of 
air,  were  exposed  to  streaming  steam  in  the  Arnola  sterilizer 
for  20,  40,  50,  GO  and  70  minutes.  The  tubes  were  then  opened 
and  the  entire  contents  of  each  allowed  to  flow  into  a  fermenta- 
tion tube.  All  cultures,  except  the  one  receiving  the  contents  of 
the  60-minute  tube,  developed  and  contained  only  tetanus 
bacilli. 

Experiment  3. — Culture  in  fermentation  tube  containing  fer- 
mented bouillon,  plus  tissue  from  a  guinea-pig.  In  incubator 
sixteen  days.  Total  age,  eighteen  daj's.  Spore-bearing  bacilli 
very  abundant,  as  usual.  Only  a  few  free  spores  seen.  The 
arrangement  for  exposure  of  the  culture  fluid  was  the  same  as 
in  Experiment  1,  save  that  a  large  boiler,  with  a  tight-fitting 
cover  was  used.  The  test  tubes  were  completely  immersed  in 
the  boiling  water.  Tubes  were  exposed  GO,  90  and  120  minutes. 
To  the  last-named  enough  gelatin  was  added  to  make  a  5  per 
cent,  solution.  This  was  done  to  determine  if  gelatin  increased 
the  resistance  of  spores,  as  suggested  by  FalcioniV  results. 
All  the  subcultures,  to  each  of  which  from  2  to  3  c.c.  of  the  ex- 
posed culture  had  been  added,  remained  sterile. 

Tetanus  4. 

Experiment  4. — Culture  six  days  old.  Portions  exposed  in 
test  tubes  to  boiling  water,  as  described  under  Experiment  1, 
for  10,  20  and  40  minutes.    All  subcultures  positive. 

Experiment  5. — Culture  eight  days  old.  Tubes  exposed  as 
in  preceding  experiment,  at  GO,  80  and  100  minutes.  Sub- 
cultures of  fluids  heated  80  and  100  minutes  remained  clear. 
That  the  spores  surviving  prolonged  boiling  belonged  to  the 
true  tetanus  bacillus  was  demonstrated  by  testing  the  subcul- 
ture of  the  GO-minute  tube  of  this  experiment  on  two  guinea- 
pigs.  Both  guinea-pigs  acquired  tetanus  after  the  subcutaneous 
injection  of  .00075  c.c.  and  00005  c.c,  respectively. 

Experiment  G. — ]\Iade  at  the  same  time  and  in  the  same 
manner  as  Experiment  2.  Culture  nine  days  old.  Contained 
also  an  oval-sporcd  anaerobic  bacillus.  Placed  in  scaled  pip- 
ettes, and  exposed  to  streaming  steam  for  20,  40.  50.  GO  and  70 
minutes.  Subcultures  trom  all,  excepting  the  70-minute  tube, 
contained  tetanus  bacilli.  Tlie  subculture  of  the  70-minute 
tube  contained  only  the  oval-spored  bacillus. 

Experiment  7. — Performed  at  the  same,  time  and  in  the 
same  way  as  Experiment  3.  Culture  fifteen  days  in  thermo- 
stat. Total  age  seventeen  days.  Spore-bearing  bacteria  very 
abumlant.  Tubes  exposed  in  boiling  -water  with  those  of  Ex- 
lieriment  3  for  GO.  00  and  120  minutes.  A  tube  containing  cul- 
ture fluid  ])lu5  5  per  cent,  gelatin  was  exposed  120  minutes 
with  the  rest.  The  subcultures  of  these  four  tubes  remained 
sterile. 

Experiment  8. — This  oxperiinont  was  to  determine  whether 
any   spores   would    survive    steaming    for    20    miiuites   on   three 


consecutive  days.  To  imitate  the  usual  laboratory  environment 
as  closely  as  possible,  the  following  tubes  were  prepared  with 
tetanus  cultures,  nine  days  in  the  thermostat,  and  containing 
spore-bearing   bacilli: 

Bacillus  4. 

A:  Ordinary'  test  tube,  1  inch  in  diameter,  plugged  with 
cotton  wool,  into  which  about  8  c.c.  culture  fluid  was  put 
with  pipette. 

B :  The  same  kind  of  tube,  into  which  5  c.c.  culture  fluid, 
plus  7  c.c.  freshly  boiled  bouillon  was   put. 

C:  Ordinary  %  inch  test  tube,  plugged  with  cotton  wool, 
containing  2  c.c.  culture  fluid,  plus  10  c.c.  fresh  bouillon, 
making  a  column  9  cm.  high. 

Bacillus  3. 

D:  Ordinary  test  tube,  1  inch  in  diameter,  containing  about 
6  c.c.  culture  fluid,  and  6  c.c.  freshly  boiled  bouillon. 

This  arrangement  was  designed  to  favor  germination  of  the 
spores  between  the  steamings  in  B,  C  and  D.  In  A,  the  absence 
of  freshly  boiled  bouillon  would  tend  to  leave  the  spores  un- 
changed. There  is,  of  course,  nothing  to  show  that  tetanus 
spores  were  actually  stimulated  to  germinate  under  the  given 
conditions.  An  Arnold  sterilizer  was  used  and  the  tubes  kept 
at  70  F.  in  the  intervals.  The  following  table  gives  the  amount 
of  fluid  added  to  fresh  fermentation  tubes  after  each  steaming, 
and  the  result  indicated  with  the  sign  +>  when  multiplication 
took  place. 

Amount  transferred  to  fresh  fermentation 

Designation  of  tubes  after  : 

culture.  1st  steaming.  2d  steaming.  3d  steaming. 

4.     A.  1   c.c.  +  1   c.c.  —  6  c.c.  — 

B.  1  c.c.  +  2  c.c.  —  9  c.c.  — 

C.  2  c.c. —  3  c.c.  —  7  c.c.  — 
3.      D.  1  c.c.  +  2  c.c.    +  9  c.c.    + 

In  this  test  the  spores  of  Bacillus  3  were  distinctly  more 
resistant  than  those  of  4.  Spores  in  all  but  the  dilution  C 
survived  the  first  steaming.  None  but  Culture  3  survived  the 
second  and  third.  It  should  be  noted  here  that  the  tubes  were 
actually  exposed  20  minutes  each  time.  The  reckoning  began 
only  after  the  thermometer  of  the  steam  chamber  had  reg- 
istered a  constant  temperature.^- 

The  fore,2:oing  experiments,  though  merely  tentative 
and  suggestive  of  more  detailed  and  thorough  investiga- 
tion of  the  tetanus  spore,  are  sufficient  to  prove  that  un- 

12.  In  the  routine  work  of  the  laboratory  the  actual  time  re- 
quired for  large  volumes  of  fluid  to  reach  the  boiling  point  may 
remain  undetermined.  Hence  the  length  of  exposure  to  a  given 
temperature  ma.y  be  uncertain  and  probably  shorter  than  the  esti- 
mated period.  In  the  above  experiments,  the  time  was  counted 
after  the  mercurial  column  of  the  thermometer  in  the  steam 
chamber  of  the  Arnold  sterilizer  had  come  to  rest.  Even  with  a 
large  flame  this  requires  10  minutes  at  least.  How  much  longer  a 
large  quantity  of  bouillon  would  require  could  be  determined  only 
by  actual  measurement. 
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der  the  conditions  of  cultivation,  as  described  above, 
some  spores  survive  a  single  boiling  or  steaming  for 
20  minutes  regularly,  usually  for  40  minutes,  and  oc- 
casionally for  60  minutes.  In  one  case  70  minutes'  ex- 
posure did  not  destroy  all  spores.  They  are  sufficient 
to  prove  the  possibility  of  tetanus  spores  appearing 
in  culture  fluids  sterilized  by  discontinuous  boiling 
or  steaming  in  routine  laboratory  work,  even  when 
a  relatively  small  amount  of  fluid  is  exposed  to  stream- 
ing steam  for  fully  20  minutes  on  three  successive 
days. 

There  is  also  evidence  to  show  that  after  40  minutes' 
exposure  a  large  portion  of  spores  are  killed,  for  the 
tul)es  of  bouillon  inoculated  with  them  usually  become 
clouded  after  36  hours.  Cultures  of  spores  exposed  20 
minutes  became  clouded  within  24  hours.  That  there 
are  spores  which  resist  steaming  for  2i/2  hours,  as 
claimed  by  Falcioni,'  needs  further  confirmation  in 
view  of  the  facts  given  above. 


There  is  to-day  a  widespread  tendency  to  accept  and 
apply  the  principles  of  immunity  or  specific  resistance 
toward  parasitic  invaders  in  the  routine  treatment  of 
certain  infectious  diseases,  and  in  the  prevention  of  such 
diseases  as  well.  To  what  extent  the  application  of 
methods  of  immunization  may  grow  will  depend,  to  a 
great  degree,  on  the  special  education  of  the  masses  in 
the  true  nature  of  disease,  and  their  willingness  to  un- 
dergo treatment  as  a  preventive  measure.  Moving  par- 
allel with  this  application  of  the  principles  of  immunity 
and  depending  on  it  is  the  growth  in  the  use  of  so-called 
biologic  products  in  the  prevention  and  treatment  of 
disease. 

Tiiese  may  roughly  be  defined  as  obtained  directly  or 
indirectly  from  the  animal  body.  Leaving  aside  those 
products  which  are  derived  from  the  animal  body  by 
chemical  processes  and  designed  for  administration  by 
the  mouth,  I  wish  to  confine  my  remarks  to  those  with 
which  the  body  is  inoculated,  or  which  are  injected  into 
it.  Twenty  j-ears  ago  animal  vaccine  was  the  chief,  if 
not  the  sole  product,  used  in  this  way.  Then  came  the 
antitoxic  and  bactericidal  sera,  chiefly  derived  from  the 
horse.  To-day  we  have  various  bacterial  products 
grown  chiefly  in  bouillon  or  in  media  made  with  it  as 
the  chief  basis.  The  subcutaneous  application  of  gela- 
tin as  a  hemostatic  has  alrcadv  been  mentioned. 


Groups  of  cases  of  tetanus  have  been  associated  at 
some  time  in  the  recent  past  with  vaccine,  antitoxic  sera, 
gelatin  and  bacterial  vaccines.  The  occurrence  of  occa- 
sional stray  spores  in  vaccine  was  demonstrated  by 
Carini.^^  Such  vaccine,  however,  had  proved  entirely 
harmless  in  thousands  of  cases.  It  is  more  than  probable 
that  the  actual  danger  would  begin  if  such  occasional 
stray  spores  were  allowed  to  germinate  in  the  vaccine 
pulp  through  some  serious  fault  in  manipulation.  It  is 
conceivable  that  the  vaccine  pulp  after  removal  from 
the  calf  or  heifer,  if  not  at  once  chilled  and  placed  in  a 
low  temperature,  or  mixed  with  glycerin  or  other  anti- 
septic, such  as  carbolic  acid  or  chloroform,  may  form 
a  very  rich  medium  for  anaerobic  bacteria.  Some  care- 
lessness or  neglect  just  at  this  stage  might  prove  disas- 
trous if  tetanus  spores  accidentally  present  should 
multiply.  The  epidemic  in  this  country  in  1902,  re- 
ported by  Willson^*  and  McFarland,'^  may  have  been  the 
result  of  some  such  occurrence.  On  the  other  hand, 
neglected  vaccination  wounds,  or  those  in  which  im- 
proper bandages  or  shields  favor  anaerobiosis,  may  stim- 
ulate the  germination  of  spores  coming  from  without 
and  lead  to  the  occasionally  reported  sporadic  cases 
following  vaccination. 

In  the  preparation  of  antitoxic  and  bactericidal  sera, 
there  are  so  many  safeguards  thrown  around  them,  from 
beginning  to  end,  that  here  also  only  gross  negligence  or 
some  hitherto  unforeseen  occurrence  could  lead  to  the 
production  of  tetanus.  Yet  several  outbreaks  of  tetanus 
occurred  some  years  ago — one  in  this  country  and  one 
in  Europe — as  a  result  of  the  use  of  antitoxin.^® 

The  occurrence  of  tetanus  after  the  subcutaneous  in- 
jection of  gelatin  in  uncontrollable  hemorrhage  caused 
consternation  in  medical  and  surgical  circles  some  years 
ago.  The  cases  were  reported  in  1902  and  1903.  I  find 
no  reports  later  than  the  latter  year.  In  1903  Chauf- 
fard^'  was  able  to  report  to  the  French  Academy  of 
Medicine  as  many  as  18  cases  collected  from  medical 

13.  Centralbl.  f.  Bakt.   Orig.,  1904,  xxxvii,  p.  48. 

14.  The  Journal  A.  M.  A.,  1902,  xxxviii,  p.  1147. 

15.  Jour.  Med.  Research,  1902,  n.  s.  ii,  p.  474. 

IG.  The  outbreak  ascribed  to  this  country  occurred  in  St.  Louis 
in  1902,  and  was  due  to  the  presence  of  tetanus  toxin  in  the  diph- 
theria antitoxin.  It  was  proved  by  a  commission  that  the  horse 
yielding  the  serum  was  in  the  incubation  stage  of  tetanus.  (Bolton 
and  Fisch,  Trans.  Amer.   Physicians,  1902,  p.  463.) 

17.   Bull.  Acad.  Med.,  Paris,  1903,  xlix,  p.  549. 
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literature.  Dieulafoy^^  adds  five  cases  to  this  list.  I 
have  made  no  attempt  to  bring  together  all  the  cases. 
The  23  above  referred  to  are  already  too  many,  and  show 
how  the  widely  diffused  use  of  a  new  remedy  may  lead 
to  many  nearly  simultaneous  fatal  accidents.  The  ex- 
planation was  very  simple.  Commercial  gelatin,  on 
examination,  was  found  to  contain  tetanus  spores.  Thus 
Levy  and  Bruns"*  found  eight  out  of  thirteen  samples  of 
gelatin  infected  with  them.  Krause^^  failed  to  find  his 
samples  infected.  Anderson-"'  reports  one  out  of  seven 
infected.  Tuck^  found  one  out  of  six  samples  of  French 
gelatin,  one  out  of  four  samples  of  German  gelatin  and 
four  out  of  five  samples  of  English  gelatin  contaminated 
vv'ith  tetanus.  The  gelatin  was  usually  sterilized  at  the 
apothecary^s  and  the  process  was  insufficient  to  destroy 
the  spores.  In  view  of  the  fact  that  some  of  the  spores 
in  my  cultures  resisted  boiling  40  to  70  minutes,  the 
recommendations  of  the  various  writers  who  investigated 
the  bacterial  flora  of  commercial  gelatin,  or  else  had  used 
gelatin  in  their  practice  are  interesting. 

Margoniner  and  Hirsch-"  expose  the  gelatin  in  2  per 
cent.  :?olutions  to  streaming  steam  for  one  hour. 
Krause^^  recommends  streaming  steam  for  30  minutes 
on  five  consecutive  days.  Holtschmidt-^  boils  the  2  per 
cent,  solution  in  a  water  bath  for  five  or  six  hours. 
Anderson^  recommends  boiling  for  at  least  10  minutes, 
or  else  fractional  sterilization  on  three  successive  days. 
The  temperature  at  which  this  is  to  take  place  is  not 
given.  Falcioni"  calls  attention  to  the  uncertainties  of 
discontinuous  steaming,  because  in  his  experiments  the 
spores  failed  to  germinate  in  2,  5  and  10  per  cent,  gel- 
atin. He  recommends  30  minutes,  at  130  C,  in  the 
autoclave.  Levy  and  Bruns*  recommend  streaming  steam 
for  40  minutes.  They  call  attention  to  the  dangers  of 
iising  largo  flasks  in  place  of  test  tulies.  for  the  former 
become  heated  rather  slowly.  Finally,  the  commission-- 
appointed  In'  tlie  French  Academy  of  Medicine  recom- 
mend that  the  gelatin  dissolved  in  0.7  per  cent,  sodium 
chlorid  solution  be  exposed,  in  bulk  not  exceeding  150 
c.c,  in  an  autoclave  at  115  C.  for  30  minutes. 

Tliere  is  sufficient  varietv  in  these  recommendations 


IS.  Bull.  Acn(\.  y[o(\..  Paris.  inoS.  xllx.  p.  fi.^O. 
10.  Roil.  klin.  Wo.hsclir..  1002.  xxxix.  p.  673. 
•JO.   TlKM-iipont.  Mon.Ttshofto.  1002.  p.  .^.S4. 

21.  Miinch.    mod.    Woclisclu-.,    1002.    xlix.    p     12 

22.  Bull.   .\.:i(l.    Mod..   ^\W^,   i.   p.   SO.-.. 
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to  justify  a  more  thorough  investigation,  even  if  the  in- 
jection of  gelatin  in  surgery  should  not  prove  to  do  all 
that  has  been  ascribed  to  it. 

The  possible  association  of  tetanus  with  bacterial  vac- 
cines was  demonstrated  in  the  unfortunate  outbreak  at 
Mulkowal,  India,  in  1903.  Only  last  year  full  abstracts 
of  the  reports  of  the  investigating  committees  were  pub- 
lished in  English  medical  journals.-^  These  inform  us 
that  at  the  place  mentioned  107  persons  were  inoculated 
with  Haffkine's  plague  prophylactic.  Of  these  19  were 
affected  with  symptoms  of  tetanus  and  died.  The 
prophylactic  consisted  of  a  suspension  of  plague  bacilli 
from  agar  cultures  in  salt  solution  and  sterilized  by  heat. 
The  19  unfortunates  were  all  inoculated  with  fluid  from 
the  same  bottle.  They  were  the  first  to  undergo  the 
treatment.  The  syringe  was  cleansed  superficially  after 
this  bottle  had  been  emptied  and  the  rest  were  injected 
with  the  same  syringe  from  other  bottles  of  the  same  lot. 
but  none  contracted  the  disease.  A  dramatic  incident 
occurred  when  the  prominent  persons  of  the  locality  at 
first  hesitated  to  undergo  the  simple  operation.  Dr. 
Elliott,  the  physician  in  charge,  bared  his  arm  and  was 
prepared  to  inoculate  himself  first.  At  this  the  people 
gave  way  and  submitted  to  the  injection.  Dr.  Elliott 
would  have  been  among  the  victims. 

Exhaustive  investigations  were  made  by  an  Indian 
Commission  and  by  the  Lister  Institute  in  London.  The 
records  show  certain  irregularities  which  occurred  dur- 
ing the  administration  of  the  vaccine,  such  as  the  drop- 
ping of  forceps  used  to  remove  the  cork  upon  the  ground, 
etc.  Both  commissions,  however,  are  inclined  to  refer 
the  accidents  to  the  contents  of  the  bottle  rather  than  to 
extraneous  infection  during  the  operation.  It  also  seems 
to  me  that  the  evidence  points  in  this  direction.  I  have 
been  unable  to  read  the  full  report  and  learn  of  any  in- 
vestigations as  to  the  mode  of  sterilizing  the  culture 
fluid  in  the  laborator}''  at  Bombay,  where  the  plague  vac- 
cine was  prepared. 

My  own  experience,  related  above,  opens  up  the  possi- 
bility for  the  survival  of  tetanus  spores  in  bouillon  or 
agar,  unless  temperatures  above  100  C.  are  used.  It 
should  also  be  borne  in  mind  that  tetanus  spores  are 
Avidely  disseminated  in  India.    Goodrich-*  states  that  in 

23.  .Tour.  Trop.  Med.  and  Hyg..  1907.  x.  p.  33. 

24.  Annals  of  Surgery,  1897,  xxvi,  p.  710. 
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Bombay  alone  there  were  1,955  cases  of  tetanus  in  five 
years.     These  do  not  include  puerperal  cases. 

Before  leaving  this  phase  of  the  subject  there  should 
be  mentioned,  for  the  sake  of  completeness,  the  epidemics 
of  tetanus  in  our  large  cities,  following  wounds  from 
blank  cartridges  on  Independence  Day.  The  only  exper- 
imental study  of  this  subject  which  I  have  been  able  to 
find  is  by  H.  G.  Wclls.-^  Dr.  Wells  made  an  exhaustive 
bacteriologic  study  of  200  cartridges  from  five  firms. 
Though  several  other  anaerobes  were  encountered  in 
cultures  from  them  the  tetanus  bacillus  was  not  detected. 
The  great  resistance  of  tetanus  spores  concerns  both 
the  practicing  physician  and  surgeon  and  the  laboratory 
worker  who  is  engaged  in  the  preparation  of  biologic 
products  for  subcutaneous  administration.  As  regards 
the  surgeon,  I  do  not  believe  that  the  usual  disinfection 
by  boiling  or  steaming  at  100  C,  such  as  may  be  resorted 
to  away  from  hospitals  need  be  placed  under  suspicion  or 
discarded,  biit  whatever  has  come  in  contact  with  fecal 
matter  or  with  material  undergoing  putrefaction  should 
be  autoclaved  at  110  C.  to  115  C.,  unless  the  disinfecting 
action  of  the  boiling  water  in  which  objects  are  im- 
mersed is  increased  by  alkalis  and  other  substances. 

It  is  the  producer  of  biologic  products  who  is  most 
concerned  in  the  occurrence  of  resistant  tetanus  spores. 
For  if  they  may  resist  boiling  for  an  hour,  it  is  obvious 
that  the  autoclave  is  the  only  safeguard.  "Wherever  tet- 
anus antitoxin  is  being  prepared,  the  necessary  prepara- 
tion of  tetanus  toxin  to  immunize  horses  makes  great 
caution  necessary.  ^Yhatever  comes  in  contact  with  such 
toxin  must  be  autoclaved.  and  the  communication  be- 
tween the  rooms  where  tetanus  toxin  is  being  prepared 
and  those  devoted  to  antitoxins  should  only  be  through 
the  autoclave,  so  far  as  all  apparatus  is  concerned.  The 
occasional  occurrence  of  tetanus  among  the  horses  of 
antitoxin  plants  may,  in  part,  be  due  to  the  accidental 
escape  of  tetanus  spores  from  the  laboratory.  Spore- 
containing  toxins  should  not  be  injected  and  even  filtered 
toxins  should  be  treated  with  suspicion,  as  filters  may  be- 
come leaky  at  any  time. 

In  the  preparation  of  bacterial  vaccines  the  danger  is 
not  aUogctlicr  oliimorieal.    My  own  experience  with  the 
tetanus  spore,  wliich  successfully  ran  the  gauntlet  of  the 
ordinary  sterilization,  and  reappeared  in  the  fully  de- 
er..  I'liiln.  Moil.  Jour.,  1000.  v.  p.  13T7. 
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velopcd  diphtheria  culture  in  a  Fernbach  flask,  is  a  good 
illustration.  At  that  time  autoclaves  were  not  so  gener- 
ally used  as  they  are  now  and  it  was  my  belief  that  the 
higher  temperatures  rendered  the  bouillon  less  satisfac- 
tory for  toxin-production.  So  far  as  I  know  this  belief 
has  not  been  disproved,  but  the  autoclave  came,  neverthe- 
less, as  a  necessity,  and  it  has  come  to  stay.  The  occur- 
rence emphasizes  the  importance  of  routine  microscopic 
examination  af  all  such  material,  testing  it  on  small, 
susceptible  animals  and  making  subcultures  wherever 
the  product  is  to  be  used  on  the  human  subject. 

It  must  be  emphasized,  however,  that  in  spite  of  the 
wide  distribution  of  tetanus  spores  over  the  world,  and 
the  gigantic  amounts  of  biologic  products  in  the  form  of 
sera  and  vaccines  consumed  annually  the  number  of  ac- 
cidents which  have  occurred  is  excessively  small  and  no 
one  is  likely  ever  to  recur  from  the  same  causes.  If  acci- 
dents should  occur  they  will  be  due  to  the  erroneous  im- 
pression still  generally  prevalent  concerning  the  heat  re- 
sistance of  tetanus  spores.  The  chief  object  of  my  com- 
munication is  to  aid  in  dispelling  this  error. 

The  prevention  of  tetanus  should  not  rest  with  the  at- 
tempts to  destroy  the  spores,  but  go  farther  and  deter- 
mine, if  possible,  what  the  real  habitat  and  the  bacterial 
and  other  associations  of  this  formidable  species  are. 
We  have  two  ways  of  approaching  this  problem.  One  is 
to  localize  the  bacillus  iDy  actual  isolation,  i.  e.,  by  find- 
ing it  by  means  of  bacteriologic  procedures.  The  other 
is  more  indirect  and  consists  in  a  detailed  study  of  its 
biologic  characteristics  and  those  of  closely  related 
species,  from  which  its  affinities  might  be  inferred. 

As  regards  its  occurrence,  it  is  now  well  known  that 
well-manured  garden  soil  has  yielded  tetanus  bacilli  in 
the  hands  of  various  observers.  The  old  theory  derived 
from  the  French,  which  claims  that  the  tetanus  bacillus 
is  a  regular  inhabitant  of  the  intestines  of  the  horse,  and 
newer  observation.?  which  extend  this  habitat  to  other 
species  of  domestic  animals  as  well,  seems  to  have  found 
more  or  less  acceptance.  Thus.  Sanchez  Toledo  and 
Yeillon-*'  found  tetanus  in  the  feces  of  four  out  of  six 
horses  and  in  the  feces  of  one  of  two  cows.  Hoffmann-' 
examined  feces  of  rabbits,  guinea-pigs,  horses,  cattle  and 
sheep.     Only  one  examination  of  22  proved  positive. 

26.  La  Semaine  Med..  ISOO.  x,  d.  43. 

27.  Hyg.  Rundschau.  1905,  xv,  1233. 
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This  was  in  the  feces  of  a  horse.  Pizzini^^  found  tetanus 
bacilli  in  the  feces  of  peasants  having  much  to  do  with 
horses.  ' 

The  large  cecum  and  double  colon  peculiar  to  the 
genus  including  the  horse,  in  which  the  food  after  pass- 
ing the  small  intestines  is  stored  temporarily  to  permit 
absorption,  serves  well  the  purposes  of  anaerobes.  This 
large  I'eservoir  may  dilate  rapidly  during  digestive  dis- 
turbances, when  fermentation  is  not  kept  under  control 
and  may  require  tapping  to  relieve  the  great  distension. 
It  would  be  a  rather  curious  paradox  if  the  animal,  the 
most  susceptible  of  all  to  tetanus  toxin,  should  prove  to 
be  the  primary  host  of  the  tetanus  bacillus.  We  should 
expect  the  exact  reverse  and  look  for  a  relatively  high  im- 
munity of  the  carrier. 

Closely  associated  with  this  problem  of  breeding  places 
of  the  tetanus  bacillus  is  its  dissemination  over  the  globe 
and  the  presence  of  its  spores  in  so  many  places  outside 
the  intestines  of  animals.  The  great  resistance  of  the 
spores  to  the  normal  destructive  influences  of  nature  in 
iiart  explains  this  dissemination.  Climate  enters  as  a 
factor,  for  tetanus  is  stated  to  be  far  more  prevalent  in 
warm  climates.  Yet  Iceland  at  one  time  suffered  se- 
verely from  tetanus  neonatorum. 

The  biologic  characteristics  of  this  organism  are  in 
some  respects  noteworthy.  On  account  of  the  disagree- 
able odors  which  emanate  from  its  cultures  it  may  be 
classed  among  the  putrefactive  anaerobes,  yet  it  has  very 
feeble,  if  any,  powers  of  liquefying  coagulated  blood 
serum  and  egg  albumin,  and  it  liquefies  gelatine  very 
slowly.  The  ordinary  non-pathogenic  putrefactive  anae- 
robes possess  these  powers  to  a  high  degree.  Indol  may 
easily  be  demonstrated  in  its  cultures,  but  not  in  those  of 
the  actively  putrefactive  types.  These  characters  place  it 
between  the  genuinely  pathogenic  and  the  putrefactive 
anaerobes.  Some  years  ago  I  formulated  the  doctrine 
1  lint  among  a  given  group  of  closely  related  bacteria  those 
whicli  liccame  parasitic  and  pathogenic  lost  some  or  all 
of  the  fermentative  and  putrefactive  functions  belonging 
to  more  independent  types.  Judged  from  this  standpoint, 
the  tetanus  bacillus  has  lost  some  and  retained  other 
characteristics  of  the  putrefactive  tvpes  and  this  woidd 
point  to  the  digestive  tract  as  a  possible  breeding  ground. 
On  the  other  hand,  the  presence  of  the  tetanus  bacillus 


2S.   Kiv.  (I'lKieno  o  sail,  pubbl..  ISOS.  x.  p.  170. 
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in  garden  soil  and  in  gelatin  suggests  much  more  exten- 
sive breeding  places  than  the  intestine,  and  it  may  be 
that  it  is  capable  of  multiplying  in  symbiotic  relation 
with  other  anaeroljcs  wherever  proteid  material  under- 
goes putrefaction.  In  fact,  it  is  conceivable  that  it  sim- 
ply passes  through  the  intestines  in  spore  form  without 
multiplying  at  all. 

Another  aspect  of  the  subject  well  worth  considering 
is  the  continued  dissemination  of  this  organism  and  the 
permanent  infestation  of  regions  originally  free  from  it, 
through  commercial  and  industrial  agencies,  just  as 
certain  territories  in  our  country  have  become  perma- 
nently infected  with  anthrax  spores,  thanks  to  the  ofEal 
and  residues  washed  down  into  streams  from  tanneries 
and  hair  factories.  The  wide  distribution  and  consump- 
tion of  gelatin  infected  with  tetanus  spores  must  cer- 
tainly ass:st.  quite  effectively,  in  their  dissemination 
wherever  human  ordure  is  used  as  a  fertilizer,  for  the 
usual  culinary  treatment  of  gelatin  can  hardly  be  ex- 
pected to  kill  tetanus  spores.  The  same  may  be  true  of 
the  wide  dissemination  of  tetanus  spores  on  vegetables, 
tubers,  and  fruits-''  transported  by  train  loads  from 
south  to  north,  from  west  to  east,  and  as  a  general  rule 
from  the  territories  where  tetanus  may  be  considered 
most  prevalent  to  those  in  which  it  is  less  prevalent. 

Another  agency  in  the  distribution  of  tetanus  spores 
over  limited  areas  is  the  common  housefly.  Anyone  who 
has  occupied  himself  with  the  study  of  tetanus  and  other 
putrefactive  bacteria,  knows  how  a  solitary  houseflv  in 
a  large  room  is  quickly  attracted  by  the  offensive  odors, 
and  how  persistent  in  its  attempts  to  reach  the  culture 
fluid  this  insect  is.  Films  spread  on  cover-glasses  are 
quickly  eaten  by  this  pest,  and  in  view  of  experiments 
made  by  Lord  and  others  with  tubercle  bacilli  I  do  not 
hesitate  to  assume  that  tetanus  spores  are  not  injured  in 
their  passage  through  the  digestive  tract  of  flies,  and  that 
the  latter  may  carry  this  infection  from  house  to  house. 
There  can  be  no  doubt  that  with  the  mosquito  and  the 
rat,  the  housefly  has  much  to  answer  for  in  civilized  com- 
munities. 

The  theme  on  Avhich  I  have  discoursed  at  some  length 
may  seem  to  many  a  commonplace  one  and  hardly  worthy 

20.  Only  recpntly  Rabinowitsch  found  the  water  in  which  straw- 
berries sold  in  Rerlin  liad  been  washed  quite  regularly  infected  with 
tetanus  spores.     Arch.  f.  Flygiene,  1907,  Ixi,  p.  103. 
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of  notice.  To  one  who  has  had  the  responsibility  of  the 
preparation  of  diphtheria  antitoxin  during  the  past  12 
years,  the  subject  appears  of  great  importance,  for  the 
preparation  of  such  therapeutic  agents  requires  all  the 
circumspection,  care  and  knowlege  which  can  possibly 
be  bestowed  on  it.  It  is  far  easier  to  arouse  the  nervous- 
ness of  the  public  than  to  allay  it,  and  though  the  acci- 
dents that  have  followed  directly  or  indirectly  the  use  of 
biologic  products  are  infinitesimal  as  compared  with 
those  of  our  railroads,  yet  the  public  is  accustomed  to  the 
one  and  more  or  less  indifferent  to  it,  and  very  much  dis- 
turbed by  the  other.  The  cause  of  rational,  progressive 
medicine  is  distinctly  retarded  by  accidents  which  would 
liardly  cause  a  ripple  if  they  occurred  in  industrial  life. 
My  theme  finally  illustrates  an  occasionally  observed 
fact  in  medicine.  Whenever  practice  outruns  the  labor- 
atory, and,  more  or  less  impatient,  applies  the  latter's 
results  to  the  prevention  and  cure  of  disease,  it  fre- 
quently deals  with  half  truths  whose  application  may  be 
liarmful.  It  is  this  sense  of  being  surrounded  by  half 
truths  which  should  stimulate  us  all  not  to  rest  content 
with  them,  but  to  use  our  efforts  unremittingly  until  thej 
linve  hcon  made  whole. 
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REPOET  OF  TWO  CASES  OF  PRIMAEY  BROISr- 
CHUS  CARCINOMA. 

D.  J.  DAVIS  A>-D  E.  R.  LeCOUNT. 

(From  the  Pathological  Laboratory  of  Rush  Medical  College.) 

Case  1. — A  Polish  -woman,  aged  32,  was  taken  ill  Oct.  16, 
1907,  with  a  chill,  fever  and  severe  dyspnea,  and  two  phy- 
sicians who  saw  her  between  this  time  and  December  consid- 
ered her  illness  due  to  lobar  pneumonia  with  delayed  resolu- 
tion. On  December  2  Dr.  A.  F.  Cramps  was  consulted  and 
found  her  propped  up  in  bed  on  account  of  the  dyspnea  from 
which  she  was  suffering.  There  was  at  this  time  a  croupy 
harassing  cough  with  a  scanty  blood-stained  sputum,  an  offen- 
sive breath,  considerable  cyanosis  and  difficulty  in  swallowing 
solid  food.  The  voice  was  hoarse  and  whispering.  The  entire 
left  side  of  the  chest  bulging  and  fixed;  the  intercostal  spaces 
widened  and  prominent.  On  jiercussion  dulness  was  obtained 
over  the  entire  left  side,  friction  soimds  above  and  lessened 
respiratory  sounds  below.  A  diagnosis  of  pleuritis  with  effu- 
sion was  made,  and  on  aspiration  only  200  c.c.  of  a  blood- 
stained fluid  was  obtained.  On  December  14  she  entered  the 
St.  Elizabeth  Hospital  to  the  service  of  Dr.  Kramps,  where 
repeated  aspiration  of  the  left  side  yielded  only  small  amounts 
of  a  similar  fluid,  and  failed  to  improve  the  respiratory  diffi- 
culty to  any  great  extent.  The  progi-essing  weakness  and 
increasing  dyspnea  as  well  as  the  daily  augmentation  of  the 
signs  of  an  intrathoracic  growth  led  to  a  diagnosis  of  malig- 
nant disease  before  death,  which  occurred  Jan.  2,  1908. 

The  more  important  changes  found  on  postmortem  exam- 
ination are  as  follows:  "The  tracheal  lining  is  slightly  red- 
dened, but  at  the  bifurcation  the  mucosa  is  livid,  and  just 
above  the  division  the  lining  of  the  trachea  is  roughened  by 
flat  elevations  which  produce  an  appearance  A'ery  similar  to  a 
cutaneous  surface.  They  are  firm  and  so  massed  together 
that  the  likeness  to  the  skin  extends  entirely  around  the 
trachea  for  a  distance  of  2  cm.  above  the  bifurcation,  and 
down  into  both  bronchi.     On  the  right  side  it  remains  fairly 
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uniform  and  similar  to  that  in  the  trachea  as  regards  eleva- 
tion and  size  of  the  separate  thickenings,  whereas  in  the  left 
bronchus  the  minute  nodules  become  larger  and  more  irregu- 
lar, so  that  at  a  distance  of  3  cm.  from  the  bifurcation  the 
channel  is  almost  occluded.  The  left  lung  is  quite  airless, 
gray  on  the  cut  surface,  and  wherever  bronchi  are  sectioned 
the  channels  are  markedly  narrowed  and  the  walls  thickened 
by  wliite  firm  tissue,  in  places  5  mm.  in  thickness. 

This  firm  tissue  is  also  found  throughout  the  enlarged  lymph 
glands  at  the  roots  of  the  lungs,  and  in  places  it  forms  plate- 
like masses  underneath  the  pleura,  especially  on  the  mesial 
surface  next  to  the  pericardium.  Tlie  lymph  glands  just  below 
the  tracheal  bifurcation  arc  slightly  mottled  with  coal  pig- 
ment, but  most  of  them  are  so  uniformly  yellowish  white  that 
they  duplicate  closely  the  appearance  of  the  tumor  nodules 
scattered  along  the  margins  of  the  lung  at  the  apex  and  the 
anterior  border  near  the  diaphragm.  These  nodules  vary  in 
size  from  those  as  large  as  a  bullet  to  some  3  cm.  in  their 
longest  diameters.  The  entire  pleura  of  this  lung  is  covered 
with  a  bloody  fibrinous  exudate,  and  through  it  many  small 
tumor  nodules  may  be  seen;  they  cause  a  marked  irregularity 
of  the  external  surface.  The  parenchyma  of  the  right  lung 
is  bloody  and  edematous.  It  is  adherent  below  and  crepitant 
throughout.  There  are  several  hazel-nut  sized  tumor  nodules 
attaelied  to  the  pleura  of  this  lung,  mostly  at  the  edges  of  the 
diaphragmatic   sm-facc. 

In  addition  to  these  growths  in  the  tracheal  and  bronchial 
mucous  membranes  in  the  lungs  and  pleura^  there  are  second- 
ary growths  in  the  abdominal  organs  as  follows: 

In  the  lobus  Spigelii  of  the  liver  is  a  spherical  pea-sized  nod- 
ule: in  both  adrenals  many  nodules  pea  to  hazel-nut  sized, 
increasing  the  size  of  the  right  two-fold,  the  left  three-fold: 
in  the  right  kidney  numerous  nodules  of  a  similar  size,  and  in 
the  left  in  addition  to  smaller  tumor  masses  one  as  large  as  a 
small  apple.  7  cm.  in  its  longest  diameter  and  occupying 
uearly  one-half  of  the  organ;  also  in  both  ovaries  tumor 
masses  occur  as  well  as  in  the  retroaortic  lymph  glands. 

Histologic  E-ramiiwIion. — In  sections  through  the  wall  of  the 
left  bronchus  the  lining  is  made  up  of  squamous  epithelium; 
not  a  trace  of  the  former  columnar  epithelium  remains.  The 
stratified  epithelium  on  the  siuface  is  heaped  into  irregu- 
lar masses  1u;i\ily  keratinized  and  ne<-rotic.  From  this 
siu'face  growth,  and  continuous  with  it.  there  are  extensions 
into  the  submucous  coat  displacing  and  replacing  the  mucous 
glands,  so  that  in  many  regions  the  ducts  alone  remain  to- 
gether with  occasional  dilated  sac-like  round  holes  lined  with 
columnar  cpitholiuiii.  evidently  also  remaining  ducts  or  gland 
acini. 
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The  secondary  growths  in  the  lungs,  lymph  glands  and  the 
abdominal  organs  all  possess  a  similar  structure  varying  in 
the  different  regions  in  only  minor  details.  The  epithelial 
cells  are  usually  in  collections  which  are  surrounded  by  deli- 
cate bands  of  stroma.  These  collections  when  large  may  pos- 
sess cells  in  the  more  central  portions,  which  by  their  larger 
cell  bodies  and  greater  affinity  for  eosin  duplicate  the  more 
peripheral  layers  of  stratified  squamous  epithelium.  Some  of 
this  arrangement  and  diflferentiation  of  the  epithelium  is  met 
with  in  all  the  secondary  growths,  although  for  the  most  part 
the  alveolation  is  the  chief  feature,  and  the  differentiation  of 
the  cells  has  taken  place  in  only  a  few  of  the  cell  nests.  In 
the  lung  the  extension  along  the  peribronchial  lymph  cnannels 
is  very  pronounced.  In  some  sections  the  growth  has  spread 
by  way  of  the  air  passages.'"^ 

It  is  evident  from  the  foregoing  description  that  the 
lesions  represent  the  conditions  usually  encountered  in 
carcinoma  of  the  bronchus,-  and  are  exceptional  only  in 
the  unusually  widespread  metastatic  tumors. 

The  metaplasia  or  reversion  to  squamous  epithelium 
of  the  lining  of  both  bronchi  and  the  lower  portion  of 
the  trachea,  in  the  large  amount  of  surface  so  altered  is 
perhaps  also  somewhat  unusual. 

Case  2. — The  second  case  concerns  a  patient  who  entered 
tile  Presbyterian  Hospital  to  the  service  of  Dr.  Billings,  Aug. 
3,  1907,  a  man  of  58  years,  a  saloonkeeper  by  occupation.  He 
stated  that  while  traveling  he  took  cold.  The  cough  was  per- 
sistent and  accompanied  by  a  profuse  i^urulent  expectoration. 
At  about  the  same  time  he  began  having  severe  piercing  pains 
imder  the  left  scapula  in  the  region  of  the  left  apex,  and  in 
the  left  axilla,  and  described  them  as  often  shooting  down  the 
left  arm.  Cough  and  deep  breathing  intensified  the  pain. 
Five  weeks  after  the  onset  hoarseness  gradually  came  on, 
which  later  became  very  marked:  he  also  noted  shortness  of 
breath  on  slight  exertion,  which  progressively  increased.  Dur- 
ing the  first  three  weeks  of  his  illness  he  lost  six  pounds.  He 
continued  to  lose  gradually,  but  never  became  greatly  emaci- 
ated. 

On  August  3,  as  previously  stated,  and  six  weeks  after  the 
onset,  he  entered  the  hospital.  At  that  time  his  condition 
was  as  follows:  well  nourished,  distinctly  cyanotic  and  dysp- 
neic;  he  preferred  to  lie  on  his  left  side  because  he  could 
breathe  easier  in  this  position.  He  coughed  frequently  and 
raised  a  profuse  purulent  yellowish  sputum  which  was  occa- 
sionally  streaked   with   briglit   red   blood.     At   times  he   com- 

1.  See  Treutlein,  Centralbl.  f.  allg.  I'ath.    (etc.),  1902,  xiii,  520. 

2.  See  Passler,  Vu-chow's  Archiv,  1896,  cxlv,  191,  and  Wolf, 
Fortschritte  der  Med.,  189.5,  xiii.  T2.'>. 
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plained  of  pain  in  the  left  shoulder  and  arm.  Projecting  from 
underneath  the  left  elavicle  was  a  liard  mass  firmly  fixed  and 
not  tender.  Tlie  lower  margin  could  not  be  felt.  At  the  base 
of  the  right  sternocleidomastoid  mu.scle  was  a  small  firm 
gland  the  size  of  a  hazel  nut ;  also  one  under  the  lower  jaw 
in  the  right  side.  In  the  left  anterior  axillary  line  was  a  hard 
mass,  irregular  in  form,  slightly  movable,  and  .slightly  tender. 

Dulness  was  present  over  the  whole  left  apex  down  to  the 
third  rib  in  front,  and  to  the  sixth  rib  posteriorly.  Over  this 
area  the  breath  sounds  were  high-pitched,  rather  harsh,  and 
vocal  fremitus  was  distinctly  increased.  Over  the  lower  por- 
tion of  the  left  chest  the  breath  sounds  were  relatively  dimin- 
ished, and  there  was  some  relative  dulness.  Many  fine  and 
coarse  rales  were  present  over  the  whole  lung.  The  entire 
right  chest  was  hyper-resonant,  there  were  no  rales,  areas  of 
dulness,  or  suppressed  breath  sounds  on  this  side.  At  this 
time  no  fluid  was  found  in  either  chest.  The  left  border  of 
the  heart  was  11  cm.  to  the  left  of  the  midsternal  line;  the 
apex  beat  was  not  clearly  seen;  no  thrill  was  present.  The 
right  border  was  4  cm.  to  the  right  of  the  midsternal  line.  A 
sj'stolic  murmur  was  present  over  the  base.  The  abdomen 
and  lower  extremities  presented  nothing  abnormal.  The  left 
arm  was  slightly  weaker  than  the  right,  and  the  veins  stood 
out  more  prominently. 

An  a?-ray  picture  of  the  chest  taken  at  this  time  showed  a 
deep  shadow  over  the  upper  left  chest,  which  was  continuous 
with  the  heart  shadow  and  extended  to  the  right  margin  of 
the  sternum.  A  laryngoscopic  examination  showed  paralysis 
of  the  left  vocal  cord.  The  sputum  was  purulent,  and  con- 
tained many  pus  cells  and  a  considerable  number  or  large  cells 
which  were  mononuclear,  non-pigmented  and  occurred  singly. 
Xo  mitotic  figures  or  cell  masses  were  seen.  Many  Oram  posi- 
tive cocci  were  present,  but  no  tubercle  bacilli  or  fungi.  The 
urine  showed  a  few  hyaline  casts,  hemagoblin  85  per  cent., 
erythrocytes  4.008,000,  leucocytes  15,100,  and  blood  pressure 
112  mm.  of  }l(r.  The  temperature  as  a  rule  was  normal  or 
slightly  subnormal.  From  these  symptoms  a  diagnosis  of 
nicdiiistinal  tumor  was  made. 

From  this  time  on  the  patient  gradually  became  worse. 
dyspnea  and  cyanosis  more  marked,  and  the  masses  in  the 
left  axilla  and  al)o\('  the  chnicle  increased  to  about  the  size 
of  an  egg.  The  cough  became  more  violent,  and  at  times 
paroxysmal,  and  the  sputum  more  profuse  and  bloody.  Dul- 
ness extended  further  downward  both  anteriorly  and  pos- 
teriorly, and  the  heart  became  displaced  (Uitward  and  down- 
ward. Later  marked  swelling  of  the  legs  and  arms  occurred. 
and  he  gradually  lu'canu'  weakrr.  lie  dii^l  Septcnd)er  11, 
approximately  three  months  from  the  onset  of  the  first  symp- 
toms. The  autopsy  was  made  two  and  one-half  hours  after 
death,  and  the   followinir  anatomic  diairnosis   made: 
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Primary  carcinoma  of  the  left  broncluis;  secondary  carci- 
noma of  the  lymphatic  glands  of  the  neck,  media^stinuni  and 
left  axilla;  carcinomatous  lymphangitis  of  the  right  pleura; 
edema  of  the  larjTix  and  lungs :  partial  atelectasis  of  the 
lungs;  hyperemia  of  the  liver,  spleen  and  kidneys;  accessory 
Spigelian  lobe;  accessory  suprarenal  gland  on  the  right  side. 

Abstract  of  the  Record. — The  body  is  that  of  a  man  162  cm. 
long  and  stoutly  built;  panniculus  adiposis  abundant;  post- 
mortem rigidity  not  present;  pupils  dilated  and  equal.  The 
neck  is  short,  and  in  the  left  side  in  the  supra-  and  infra- 
clavicular regions  and  in  the  left  axilla  hard  movable  glands 
may  be  palpated.  The  skin  and  subcutaneous  tissue  of  the 
whole  body,  and  especially  the  lower  extremities,  are  soft 
and  edematous.  The  thorax  is  normal  in  form.  The  peri- 
toneum is  smooth ;  no  free  fluid  is  present  in  the  abdominal 
cavity. 

In  the  right  pleural  cavity  is  a  considerable  quantity  of  tur- 
bid serum.  The  right  lung  is  firmly  adherent  in  places  to  the 
chest  wall  by  old  fibrous  adhesions.  The  left  lung  is  so  firmly 
adherent  to  the  chest  wall  by  similar  adhesions  that  it  can  be 
removed  only  by  the  aid  of  instruments.  The  pericardial  cav- 
ity is  greatly  dilated,  and  contains  about  500  c.c.  of  clear 
fluid.  The  heart  itself  is  located  far  over  to  the  left  and  down- 
ward. The  larynx  is  pale;  the  left  vocal  cord  is  edematous, 
and  the  glottis  is  thereby  distinctly  narrowed.  The  right 
vocal  cord  is  normal.  The  trachea  is  reddened.  The  right 
main  bronchus  is  also  very  red,  and  in  the  mucosa  are  scat- 
tered small  white  nodules.  The  right  lung  is  edematous,  the 
lower  lobe  is  filled  with  an  abundant  frothy  fluid,  and  is  nearly 
free  from  air.  In  the  pleura  of  this  atelectatic  portion  of  the 
right  lung  the  lymph  vessels  are  prominently  seen  as  a  white 
network. 

The  pleura  of  the  left  lung,  especially  posteriorly,  is  greatly 
thickened  by  dense  fibrous  tissue.  In  the  left  main  bronchus 
beginning  at  the  bifurcation  of  the  trachea  are  numerous 
white  nodules  which  may  be  traced  downw-ard  into  the  smaller 
branches.  They  occur  singly  and  in  groups,  and  are  slightly 
raised  above  the  surface  of  the  'bronchus  wall.  On  section 
the  wall  of  the  main  bronchus  and  also  its  branches  are  thick- 
ened and  infiltrated  with  hard  white  tumor  tissue.  The  lumen 
of  these  tubes  is  distinctly  narrowed.  No  distinct  ulceration 
occurs  at  any  point.  In  the  lung  tissue  proper  no  tumor 
masses  are  found;  in  the  pleura  of  the  left  lower  lobe  are  two 
small  masses  the  size  of  a  hazel  nut.  At  the  apex  of  the  left 
lung  is  a  mass  of  infiltrated  glands  the  size  of  an  egg  and 
firmly  adherent  to  the  pleura.  On  the  outside  of  the  parietal 
pericardium  the  lymph  glands  of  the  anterior  mediastinum 
are  thoroughly   infiltrated   with   tumor   tissue.     A   few   lymph 
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glands,  in  the  left  side  of  the  neck  are  enlarged  and 
infiltrated,  and  in  the  left  axjUa  is  a  mass  of  enlarged  hard 
glands  the  size  of  a  man's  fist.  A  direct  connec^tion  between 
these  glands  and  the  lung  or  pleura  through  the  ribs  or  inter- 
costal space  does  not  exist.  The  peribronchial  and  peri- 
tracheal lymph  glands  are  anthracotic  and  wliolly  or  partly 
infiltrated   with    tumor   tissue. 

The  heart  does  not  show  important  changes.  The  larger- 
blood  vessels  show  marked  arteriosclerosis.  ,  The  spleen  is 
enlarged  and  firm.  The  tongue,  tonsils^  esophagus,  stomach 
and  intestines  show  no  important  changes.  The  liver  is  en- 
larged and  possesses  an  accessory  Spigelian  lobe.  The  gall 
bladder  and  pancreas  are  normal.  The  genitourinary  organs 
show  no  important  changes.  Cut  surfaces  of  the  sternum, 
several  ribs  and  vertebriE  appear  normal.  The  brain  and  spinal 
cord  were  not  removed.  Xo  metastases  were  found  except 
those  in  the  pleura  and  regional  lymph  glands. 
,  Histologic  Examination.^-For  the  microscopic  examination  nf 
the  tumor,  sections  were  made  of  the  nodules  in  the  wall  of 
the  main  bronchus,  of  the  smaller  bronchi,  the  pleura  and  the 
infiltrated  lymph  glands  from  diflferent  regions.  The  tissue 
was  fixed  in  Zenker's  fluid  and  stained  with  hematoxylin  and 
eosin  and  special  reticular  stains;  teaseil  preparations  were 
also  examined. 

The  cells  of  the  tumor  have  a  moderate  amount  of  finely 
granular  protoplasm.  The  nuclei,  located  usually  in  the  cen- 
ter of  the  cells,  are  large  and  stain  well,  have  a  normal  or 
oval  form  and  contain  a  well-defined  nucleolus.  Miotic  fig- 
ures are  abundant.  The  cells  are  arranged  in  clusters  and 
columns  which  vary  considerably  in  size  and  shape.  They  are 
contained  in  the  lymph  channels  and  in  places  simulate  an 
alveolar  structure  with  cells  arranged  about  a  small  lumen. 
These  may  contain  a  small  droplet  of  substance  reacting  to 
dyes  and  with  the  morphology  of  mucin  or  psemlomucin. 
The  linings  of  the  lymph  channels,  composed  of  fiat  endo- 
thelium, are  intact,  and  in  no  places  do  these  endothelial  cells 
show  transition  forms  or  changes  suggesting  proliferation. 
In  the  teased  preparations  in  many  places  the  tumor  cells 
have  dropped  out,  leaving  a  coarse  network  of  stroma  and  an 
intact  endothelium  lining  the  spaces.  Some  shrinking  of  the 
cell  masses  occurs  here  and  there,  though  this,  as  one  might 
expect,  is  not  marked  on  account  of  tiie  fixation  witii  Zenker's 
|luid. 

Tlie  stroma  on  the  whole  is  abundant,  and  in  places  a  fine 
reticular  meshwork  exists  between  tiie  cells.  In  other  places 
there  is  but  little  intercellular  tissue,  especially  in  regions 
where  alveolation  is  marked.  Xo  compact  radial  arrangement 
of  cells  around   a  central  lumen-  exists,  nor  do  fibrillar  proc- 
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transformation,  hyaline  eliaiiges  ami  other  forms  of  degenera- 
tion are  absent. 

In  sections  through  the  nodules  of  the  large  bronchus  the 
tumor  cells  are  present  in  masses  beneath  the  e})ithelium  in 
the  immediate  vicinity  of  the  mucous  glands,  which  are 
distorted  and  show  hyperplastic  changes.  .  The  tumor  ceils 
have  invaded  the  peribronchial  lymph  channels  freely,  and 
are  abundant  outside  the  cartilages  and  encroach  on  the 
lung  tissue.  The  walls  of  the  smaller  bronchi  are  nmch  thick- 
ened by  a  compact  growth  of  tumor  tissue  which  has  pushed 
the  epithelium  outward,  thereby  nearly  obliterating  the  lumen 
of  the  bronchus  in  places.  The  ciliated  epithelium  is  usually 
intact,  and  immediately  beneath  may  be  seen  the  proliferating 
tumor  tissue. 

Many  of  the  lymph  glands  are  entirely  composed  of  tumor 
tissue  presenting  the  structure  as  described  above.  Sections 
of  the  pleura  show  a  marked  fibrous  thickening.  The  involve- 
ment of  the  lymph  channels  seen  as  a  white  netAvork  in  the 
pleura  of  the  right  lower  lobe  is  inflammatory  in  character, 
and  not  carcinomatous  in  the  sections  examined.  They  are 
filled  with  fibrin  containing  many  leucocytes,  and  here  and 
there  show  bands  of  penetrating  connective  tissue;  no  tumor 
cells  occur.  Sections  of  the  other  organs  of  the  liody  show  no 
significant  changes. 

•  There  are  a  number  of  reasons  which  lead  us  to  be- 
lieve tliat  this  second  base  of  bronchus  carcinoma  liad 
its  origin  in  the  moicous  glands.  In  the  submucous  coat 
the  glands  are  not  the  seat  of  invasion  by  a  growth  orig- 
inating elsewhere  and  leaving  here  and  there  portions 
of  the  ducts  and  acini  more  or  less  intact,  as  in  the  first 
case.  The  glands  and  ducts  are  absent  over  extensive 
regions;  in  fact,  wherever  the  submucous  coat  is  exam- 
ined in  sections  through  the  nodules  roughening  the 
bronchial  lining;  moreover,  the  epithelial  lining  of  the 
bronchus  in  such  place  shows  no  noteworthy  alterations ; 
even  the  cilia  are  readily  discerned.  These  appear- 
ances, together  with  the  fact  that  the  growth  is  an  epi- 
thelial tumor,  extending  along  the  peribronchial  and 
perivascular  hmiph  channels  and  causing  flattened  sec- 
ondary nodules  underneath  the  pleura,  and  in  the  pleura 
lymph  cliannels.  as  well  as  the  disposition  of  The  epi- 
thelial cells  to  form  acini,  which  contain  rounded  masses 
of  material  resembling  mucin  or  pseudomuein,  all  indi- 
cate an  oi'igin  in  the  bronchial  mucous  glands.  The 
structure  of  this  growth  is  most  closely  duplicated  ])y 
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the  description  of  T^nghans."  who  a.scril)ed  a  similar 
orig-in  for  the  growth  he  reported.  Mo.<t  writers  on 
bronchial  tumors,  liowever,  have  failed  to  make  any 
ver}'  positive  statements  concerning  tlie  development  of 
carcinoma  fronu  the  uuk-ous  glands,  for  I'xamplo,  Piissler* 
and  Stilling.'^ 

rtead  March  0.  lOOS. 


in-:p()irr  ok  a  case  of  F.ifAXcHioGKXTC 

CYST. 

(From  tho  Surgical  Department  of  liush  Mertical  College,  in  .Affilia- 
tion with  tlie  Universit.v  of  Cliicago.) 

CHARLES   A.    PARKEK. 

The  patient  is  a  vigorous  voung  man,  ;J0  years  of  age, 
a  student  in  the  University  of  Chicago.  His  parents  are 
alive  and  well.  One  sister  died  at  li)  from  cancer  of  the 
large  bowel:  other  brothers  an-d  a  sister  living  and  in 
good  liealtli.  I'atient  had  measles  and  chicken  jwx  in 
childhood,  and  lias  had  no  sickness  since. 

Present  Trouble. — On  July  28.  1907,  wliile  shaving. 
he  discovered  an  enlargement  under  the  right  angle 
of  the  lower  jaw.  The  swelling  was  not  painful  or  ten- 
der, and  appeared  to  have  come  over  night,  so  that  it 
was  quite  noticeable  after  his  shave.  It  increased  grad- 
ually in  size  until  August  29,  when  it  was  opeuod 
through  a  small  incision  under  the  impression  that  it 
was  a  degenerated  lymph  node.  During  all  the  time  of 
its  presence  it  had  not  been  painful  or  tender. 

He  says  about  a  gill  of  brownish  Huid  was  evacuated, 
which  became  clear  on  settling.  The  wound  was  drained 
for  two  weeks,  and  on  account  of  the  peculiar  secretion 
the  physician  in  attendance  suspected  some  connoction 
with  a  salivars-  gland.  The  wound  healed  and  left  a 
small  scar.  Two  months  later,  in  October,  he  came  un- 
der my  care,  with  a  hard.  deciK  circumscribed  swelling 
in  the  same  region,  apparently  about  three-fourths  of  an 
inch  in  diameter,  extending  somewhat  under  the  an- 
terior border  of  the  sternoniastoid  muscle.  The  skin 
was  frcelv  movable  mor  it.  T  considered  it  an  enlarged 
gland,  and  advised  waiting  for  dovelopments.  as  it  wa." 

"..   Virchow's   -Vrehiv,   Mil.   470. 

4.   I.oc  .it. 

r..   Vlrchows  Ai-chiv.  iSSt.  Ixsxili.  77. 
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not  tender  and  caused  no  inconvenience.  On  Jan.  2G, 
1908,  it  was  quite  noticeable  and  appeared  to  be  over 
an  inch  in  diameter,  extending  up  under  the  angle  of 
the  jaw  and  under  the  border  of  the  sternomastoid  and 
distinct!}'  fluctuating.     It  was  still  painless. 

Under  local  anesthesia  I  mad6  a  small  opening  into 
the  swelling  and  evacuated  an  ounce  or  more  of  slate- 
colored  fluid  with  numjerous  pinhead-sized  whitish  floc- 
culi,  that  were  at  first  taken  for  tuberculous  m_aterial. 
Examination  with  the  microscope  showed  an  abundance 
of  large  squamous  cells  with  deeply  staining  nuclei.  Xo 
other  cells,  except  some  of  the  fresh  blood,  were  present, 
and  the  diagnosis  of  branchial  cyst  was  made. 

Extirpation  was  advised,  but  as  no  preparation  had 
been  made  for  so  extensive  an  operation,  the  reauoval 
was  deferred  till  a  month  later.  Meanwhile  the  cyst 
became  infected,  requiring  constant  drainage.  It  was 
removed  on  February  28.  The  sinus  was  excised  and  the 
aperture  closed  with  forceps,  which  effectually  prevented 
leaking-  during  the  operation.  After  going  through  the 
platysma  and  the  deep  fascia,  a  thick-walled,  well-defined 
cyst  was  exposed,  and  with  blunt  dissection  easily  re- 
moved entire.  It  measured  about  an  inch  and  a  half 
in  diameter  and  was  full  of  fluid  contents.  It  lay  on 
and  within  the  angle  formed  by  the  facial  and  internal 
jugular  veins,  and  beneath  it  lay  exposed  the  hypo- 
glossal nerve  and  carotid  vessels.  It  was  not  noticeably 
attached  to  the  phar\-ngeal  wall.  The  wound  remained 
aseptic  and  healing  followed  normially. 

The  Cyst. — The  C3'st  proper  is  ovoid  in  shape,  meas- 
uring 11/4  by  1%  inches  in  its  two  diameters.  After 
])roserving  in  Kaiserling's  solution,  it  was  bisected  on  the 
line  of  the  fistula.  The  walls  vary  in  thickness  from 
less  than  1  mm.  to  5  mm.,  averaging  about  2  mm.  The 
interior  is  filled  with  the  soft  coagiilated  pus.  Micro- 
scopically, the  wall  is  seen  to  be  composed  of  a  moder- 
ately dense  fibrous  layer  lined  throughout  its  interior 
by  stratified  pavement  epithelium  in  several  layers,  re- 
sembling the  arrangement  in  the  skin,  though  none  of 
the  api^endages  are  present.  In  the  cyst  wall  is  a  large 
amount  of  lymphoid  tissue  variously  distributed:  in 
some  places  lying  external  to  the  main  fibrous  layer,  in 
other  places  subepitbelia].  and  again  in  the  substance  of 
the  fibrous  layer  itself.  The  pavement  epithelium  over- 
Iving  hnnplioid  tissue  closely  resembles  that  of  the  ton- 
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sil,  in  places  l)oing-  infiltrated  by  the  suljepithelial  layer 
exactly  as  normally  occurs  in  that  organ.  Prickle  cells 
are  very  distinct  in  some  portions  of  the  epithelial 
layer.  \n  some  regions  the  l\Tnphoid  tissue  has  a  very 
definite  follicular  arrangement.  The  wall  is  well  sup- 
plied with  blood  vessels.  The  cyst  occnpied  the  position 
of  those  described  as  developing  from  the  second  bran- 
chial cleft,  from  which,  indeed,  most  authors  now  be- 
lieve all  these  cysts  and  fistulae  to  be  derived. 

Whether  tliis  cyst  arises  from  the  entodermal  or  the 
ectodermal  portion  of  the  cleft  is  an  interesting  ques- 
tion. Professor  Jordan  of  Heidelberg^  says  that  the 
presence  of  Ipnphoid  tissue  in  the  walls  of  the  cyst 
designates  it  as  entodermal  in  origin.  If  this  is  true, 
this  cyst  must  belong  to  the  entodermal  type. 

The  relation  of  the  lymphoid  tissue  to  the  epithelium 
here  also  resembles  entodermal  rather  than  ectodermal 
structure,  the  portion  previously  likened  to  tonsillar 
tissue  being  strikingly  like  that  in  the  normal  organ. 

The  case  is  typical  of  the  majority  of  these  affections, 
in  time  of  development,  location,  symptoms  and  struc- 
ture, as  well  as  prognosis  and  treatment,  never  recur- 
ring when  completely  ri'inrtVL'd. 

K(^:i(l   April    i:!.    lOON. 


IIJLMAlUvS  ACCUMPAMl^G  THE  DE.MOXSTKA- 

TIOX   OF   ORGANS   WITH   EXTREMELY 

HEMORRHAGIC  TYPHOID  LESIOXS. 

(From  the  Pathological  Laboratory  of  Rush  Medical  College.) 
E.  R.  LkCOUXT. 

Tlirougli  the  courtesy  of  Dr.  Warren  II.  Hunter,  cor- 
oner's physician,  I  am  privileged  to  show  you  these  kid- 
ue3s  with  the  pelves  filled  with  blood  and  clot^;  moulded 
to  the  ureteral  channels,  extending  down  into  them  from 
the  larger  masses  of  blood  above;  the  stomach  with 
multiple  punctate  hemorrhages  in  the  mucosal.;  and  the 
intestinal  legions  in  both  ilonm  ami  colon,  also  the  se-at 
of  extensive  hemorrhages. 

1.  Handbuch  der  praktischen  Chirurgie,  first  edition. 
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It  Avas  thought  in  xlew  of  the  report  by  Wells  and 
Scott/  on  the  pathologic  anatomy  of  paratyphoid  fever, 
and  from  having  studied  the  results  of  an  infection 
Avith  the  bacillus  paratyphosus.  in  which  hemorrhages 
were  unusually  abundant.-  that  perhaps  this  organism 
might  be  responsible  for  the  hemorrhages  shown  here. 
You  may  recall  that  Wells  and  Scott  emphasized  the 
absence  of  intestinal  lesions,  but  since  their  report 
Ascoli^  has  reported  extensive  intestinal  changes ;  he  was 
able  to  exclude  the  agency  of  the  typlioid  bacillus  in 
their  production,  and  to  trace  them  tO'  a  paratA-phoid 
organism  of  the  "Group  B"  variety.  Consequently  the 
intestinal  lesions  in  this  colon  and  small  bowel,  the  hy- 
perplasia of  the  lymphoid  tissue  and  ulceration,  did  not 
])reclude  the  possibility  of  paratyphoid  infection. 

The  patient  from  whom  these  came  was  a  Japanese 
admitted  in  a  moribund  condition  to  the  service  of  Dr. 
Preble  in  Cook  County  Hospital.  It  was  learned  through 
an  interpreter  that  he  had  not  been  well  for  two  or  three 
Aveeks,  and  that  for  the  week  preceding  his  entrance  to 
the  hospital,  bleeding  from  the  nose  and  rectumi  had 
been  continuous.  The  examination  revealed  a  marked 
anemia,  a  cold  skin,  a  pulse  imperceptible  at  the  wrist, 
dried  blood  about  the  nostrils  and  anus,  and  considerable 
apathy;  he  answered  questions  slowly  and  only  when 
urged.  In  the  skin  were  many  hemorrhages,  most  nu- 
merous in  the  extremities  and  around  the  joints.  A 
eatheterized  specimen  of  urine  was  liloody.  The  gums 
Avere  anemic  but  not  soft  or  bleeding.  He  lived  only  a 
few  hours  after  entering  the  hospital,  and  the  clinical 
diagnosis  was.  scorbutus. 

The  serum  obtained  from  the  blood  at  the  time  of 
the  postmortem  examination  failed  to  agglutinate  in  any 
dilutions  any  of  the  three  known  fonns  of  paratA'phoid 
bacilli,  of  Avliich  Ave  have  stains  at  the  laboratory;  it 
also  failed  to  agglutinate  bacilli  isolated  from  the  pa- 
tient's spleen.  Agglutination  of  the  bacillus  enteritidis 
(Gaertner)  was  ol)tained  Avith  the  serum  dilutions  of 
1  to  1,000,  and  in  tAvo  tests;  in  one  it  was  observed  after 
lAventy  minutes,  in  another  after  forty-five  minutes.  Tlie 
Ijacilli  isolated  from  the  bile,  spleen  and  other  organs 

1.  .Tour,  of  Inf.  Diseases,  1904,  i,  72. 

2.  Purpura  hemorrhagica  witli  gencralizeil  infoction  with  bacil- 
lus paratyphosus.     Jour,  of  Inf.  Diseases,  1007.  iv.  17.'>. 

3.  Ztsch.  f.  Hyg.,  1904,  sivi,  68. 


140 

gave  the  cultural  characteristics'  of  typhoid  bacilli,  and 
were  agglutinjilcd  in  ]troper  dilutions  by  human  typhoid 
imluiune  serum.  They  failed  to  agglutinate  with  rabbit 
paratyphoid  immune  serum. 

The  histologic  changes  in  these  organs  are  quite  .-luir- 
acteristic  for  typhoid  fever,  except  the  marked  hemor- 
rhages everywhere,  and  from  these  results  it  is  .apparent 
that  the  endeavors  to  deteraiine  the  existence  of  an  in- 
fection with  the  ])aratyphoid  bacillus  only  succeeded  in 
establishing  tlie  typhoidal  nature  of  the  disease  more 
securely.  The  higli  agglutinative  axjtion  the  bloml 
serum  manifested  for  the  bacillus  enteritidis  is  of  more 
than  passing  interest.  What  relation  this  proj^erty  of 
the  serum  may  have,  if  any.  on  the  ])rocess  of  hc^nor- 
rhage  which  is  so  ])ronounced  in  these  lesions,  is.  of 
course,  not  known. 

Renrl  FpIj.   10,  lOOS. 


]j:i().mvoma  of  the  kjdxey  of  a  iioksi:. 

II.   GIDEON  WELLS. 

Leiomyoma  simplex,  or  even  the  more  common  leio- 
myo-libroma,  seem  to  be  among  the  raxest  of  the  tumors 
that  may  at  times  appear  in  the  kidney.  Few  of  the 
treatises  of  medicine  or  special  pathology  even  mention 
their  occurrence,  except  possibly  an  occasional  liiut 
that  such  tumors  might  occur  in  the  kidney,  since  that 
organ  contains  the  necessary  elements.  The  Index  Cat- 
alogue of  the  Surgeon  General's  Library  yielded  specific 
references  to  only  two  cases  of  fibroleiomyoma,  and  there 
is  one  case  of  nuixed  leiomyoma  and  rhabdomvoma  re- 
ferred to  in  the  American  Text-Book  of  Pathology.  The 
rarity  of  this  form  of  tumor  in  the  kidney  in  man  is. 
tlierefore,  evident,  and  is  particularly  interesting  in  vii-w 
<>r  the  relatively  frequent  occurrence  of  the  othei^wisc- 
unconimon  rhabdomyoma.  As  to  its  frequency  in  horsi-.-. 
it  is  not  so  easy  to  obtain  definite  information,  but  it 
is  not  mentioned  in  the  standard  texts  on  this  stihject. 
and  Dr.  Grace  Amadou,  Pathologist  of  the  Chicago 
A'eterinary  College,  informs  mc  that  such  a  case  has 
never  been  seen/  at  this  college,  where  everv  horse  that 
dies  is  autopsicd.  It  thcrcrorc  sccin.^  desirable  to  phu-e 
the  ease  tliat  1  ha\c  had  the  <)|i|)i>rlunitv  to  o"n>erve  on 
record. 
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The  horse  Avas  one  tliat  had  been  used  for  the 
production  of  antitoxin  at  the  farm  of  the  Memorial 
Institute  for  Infectious  Disease,  and  was  bled  to 
death.  It  was  an  old,  poorly  nourished  animal,  its 
age  being  estimated  at  about  20  years.  The  other 
organs  showed  no  particular  changes  of  interest,  and 
there  could  be  found  no  traces  of  metastases  either 
in  tlie  regional  glands  or  in  the  more  remote  organs.  In 
the  upper  pole  of  the  left  kidney,  just  beneath  the  cap- 
sule and  pushing  apart  the  kidney  tissue,  is  a  firm,  yel- 
lowish white  gTowth,  ovoid  in  form,  measuring  4x5x6 
cm.  in  its  diameters.  The  external  surface  is  slightly 
i]-regular,  and  the  cut  surface  shows  it  to  be  made  up 
of  bands  of  tissue  irreg'ularly  arranged,  with  veiy  little 
librous  tissiie.  There  were  no  areas  of  hemorrhage  or 
necrosis.  ^Microscopically,  the  gTowth  was  found  to  con- 
sist of  a  remarkably  pure  leiomyomatous  tissue,  there 
being  remarkably  little  stroma  to  be  detected  even  by 
van  Gieson's  stain.  I  have  never  seen  a  myoma  with 
so  little  fibrous  tissue  in  it.  There  were  nO'  evidences 
of  retrogressive  changes  or  of  inflammation.  The  cap- 
sule A\as  very  thin,  and  the  kidney  tisvsue  was  com- 
pressed in  its  vicinity,  but  not  otherwise  altered. 

Kead  Feb.  10.  1908. 


MULTIPLE  LEIOMYOMA  OF  THE  LIYEK  OF  A 

SHEEP. 

L.  E.  DAY. 

This  specimen  which  I  present  for  your  consideration 
is  one  of  rare  occurrence.  On  searching  both  compara- 
tive and  human  literature  on  the  subject,  I  am  unable 
fo  find  a  single  case  where  leiomyoma  was  observed  in 
the  liver.  I  was  able,  however,  to  find  where  leiomyomas 
have  been  reported  in  the  wall  of  the  saphenous  and 
ulnar  veins.  Since  these  new  growths  have  been  ob- 
served in  the  walls  of  these  vessels.  I  see  no  reason  Avhy 
they  could  not  grow  from  the  walls  of  the  vesvsels  of 
the  liver. 

The  literature  on  tliis  subject  in  animals  is  quite 
small.  According  to  Virchow's  Archives,  leiomyomas 
have  been  observed  in  the  following  parts  of  the  body  in 
mmn :  Duodenum,  intestines,  ulnar  vein,  saphenous  vein, 
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nipple,  vajrina,  uterus,  esophagus,  nose,  heart,  kidney?, 
skiu)  and  tul)erosity  of  tiic  ischium.  I  also  find  that 
Borst  mentions  in  addition  to  the  aliove  that  leioinv- 
omas  have  heen  found  in  the  following  locations:  L'rin- 
ary  bladder,  labia  majora.  scrotum,  ovary,  stomach  and 
mammary  gland. 

This  specimen  which  I  present  for  your  consideration 
was  removed  from  a  mature  female  sheep.  The  animal 
was  emaciated,  but  not  icteric:  there  were  no  other  new 
growths  observed  in  the  carcass.  The  liver  was  slightly 
enlarged.  The  surface  was  quite  irregular,  which  was 
due  to  the  new  growths  which  were  scattered  here  and 
there  in  an  irregular  manner  throughout  the  liver  tis- 
sues. These  neoplasms  were  circular  in  outline  and 
slightly  elevated  above  the  surface,  some  of  the  larger 
(mes  were  somewhat  depressed  in  their  centers,  while  the 
smaller  ones  were  spherical.  They  were  all  quite  firm 
in  eonisistency  and  of  a  gray  color,  some  having  light 
red  centers  also  slightly  reduced  at  the  peripheries. 
These  tumors  ranged  in  size  from  3  mm.  to  '^Vo  can.  in 
diameter. 

Microscopic  Findings. — These  neo])lasms  were  umde 
principally  of  non-striated  muscle  cells:  there  were  only 
a  very  few  blood  vessels  present.  There  was  a  very 
thin  capsule  surrounding  the  growth. 

Kond   Feb.   10.  1008. 


.Mll/i'Il'I.l-:  ADKXOC.VIUIXO.MA  1  N  Till-:  LIVKIJ 
OF  SHEKI'. 

L.  K.  \)X\. 

'i'umm-s  of  this  kind  arc  fret^ueutly  found  in  man, 
rud  il  is  nl.so  iilcrcsting  to  know  that  they  are  compar- 
j'.livi'lv  common  in  the  lower  animals. 

The  specimen  winch  I  shall  present  to  you  to-night 
Avas  found  in  a  1-year-old  male  sheep.  The  liver  wjis 
slightly  enlarged,  yet  retaining  its  normal  shape.  There 
were  many  growths  scattered  here  and  there  through  the 
liver  substance,  also  three  or  four  similar  growths  on  the 
peritoneal  surface  of  the  diaphragm,  which  was  in  close 
eiMitact  with  the  liver.  The  growths  in  the  liver  were 
of  a  grayish  Mhite  color,  and  ranged  in  size  from  about 
'I  mm.  to  4  tin.  in  diameter.    The  lander  growth's  show(^l 


143 

(ieaeneration  in  their  center  with  calcification.  There 
V, as  no  icterus  and  the  animal  was  rejwrtcd  jn  good 
conjditien. 

Microscopic  Appearance. — The  periphery  of  the 
Uirger  growths  consisted  miostly  of  epithelial  cells,  which 
have  arranged  themselves  in  a  gland-like  manner.  Tn 
tlie  center  of  these  growths  degeneration  is  quite  well 
marked,  many  of  the  nuclei  have  l)ecomc  very  granulai- 
ond  stain  very  poorly. 

Read  Feb.  10.  1908. 


FUCHS'  FIXDIXGS  IX  SYMPATHETIC 

OPHTHAmilA. 

E.  V.  L.  BROWX. 

Inflammation  of  one  eye  hrouglit  about  primarily  by 
inflammation  of  the  other  eye  is  a  condition  which  has 
long  baffled  both  the  clinician  and  the  anatomist. 

Clinically,  the  "primar}^"  eye  usually  j)resents  a  pen- 
etrating wound  or  ulcer,  but  there  is  nothing  about  the 
type  of  inflammation  to  indicate  in  any  way  that  it  is 
going  to  cause  inflammiation  of  the  other  eye.  A  latent 
period  varying  from  nine  to  ten  days  to  years  intervenes, 
then  the  inflammation  breaks  forth  without  any  pro- 
drome, and  usuall}^  goes  on  to  complete  loss  of  vision  in 
this  eye.  And  there  is  nothing  characteristic  about  the 
inflammation  of  thei  sympathizing  eye  except  it  is,  like 
the  inflammation  in  the  primary  eye.  a  uveitis ;  it  does 
not  differ  in  an  essential  way  from  the  uveitis  brought 
about  by  syphilis,  tuberculosis,  rheimiatism,  autointox- 
ication, etc.,  although  there  is  a  ver\-  marked  tendency 
to  extensive  adhesion  of  the  iris  to  the  lens.  The  re- 
moval of  the  primary  eye  does  not  stop  the  infla.mmation 
in  the  second  eye  once  tliis  is  tlioroughly  light^ed  up, 
although  it  does  away  with  any  further  depot  from 
which  the  noxious  agent  may  attain  the  second  eye.  The 
utter  insufilciency  of  our  knowledge  of  the  clinical 
])henomena  of  the  disease  are  very  well  indicated  by  the 
stateiTient  of  Schirmer  that  even  the  diagnosis  of  S}Tn- 
l^ithetic  inflammation  is  ''at  best  only  a  probable  one." 

Until  a  recent  contribution  Ijy  Fucbs.^  very  little 
was  known  concerning  the  anatomic  conditions  present. 

].   Arch,  fiir  Ophtli.,  Ixi.  pp.  ?.G.")-4."i().  August.  1!)0.">. 
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Less  than  a  score  of  S3'mpathizing  or  secondary  eyes  had 
bc>en  studied,  and  our  foremost  investigators  had  come 
to  the  conclusion  that  there  was  nothing  about  the  ex- 
citing or  primar}'  eye  anatomically  different  from 
wounded  and  perforated  eyes  which  do  not  bring  about 
sympathetic  infiammation  of  the  other  eye.  Only  one 
point  seemed  to  be  settled,  namely,  that  the  inflamma- 
tion in  the  primary  eye  is  located  in  tiie  uvea  (either  in 
the  iris,  cyclon  or  chorioidea).  Xo  bacteria  have  l:>een 
eonsta,ntly  fovmd ;  indeed,  usually  none  whatever  are 
found.  Finally,  we  are  entirely  ignorant  of  how  the 
inflammation  is  transferred  from  one  eye  to  the  other, 
since  we  evidently  have  to  discredit  the  ciliary  nerve 
iiritation  thcor}-  and  the  theory  of  transfer  by  means  of 
the  optic  nerve  sheaths. 

Fuelis'  findings  are  based  on  a  study  of  the  181  eye& 
I'omoved  by  liimi  in  his  A'ienna  clinic  during  the  past  20 
years  for  sympathetic  inflammation  of  the  fellow  eye.  or 
fear  of  it.  Having  formulated  in  his  own  mind  what 
he  considered  to  be  the  characteristic  anatomic  condition 
for  the  jjrimary  eye.  he  separated  the  eyes  showing 
these  changes  from  the  specimens  in  which  the  changes 
wore  not  to  he  found.  This  he  did  without  knowledge 
of  the  clinical  diagnosis  or  reference  to  the  history,  etc.. 
then  first  turned  to  his  clinical  records  for  verificiition. 
The  anatomic  diagnosis  was  corroborated  by  the  clinical 
liistory  in  each  of  25  cases  except  one,  and  here  the  eye 
showed  tlic  anatomic  findings,  but  tlie  clinical  liistorv 
oidy  slidwcd  sympathetic  irritation,  a  condition  i'ntii"<'ly 
.'separate  and  distinct  from  genuine  sympatlietic  inflam- 
mation. 

In  this  one  case  it  may  well  be  supposed  that  the 
noxious  agent  had  not  yet  reached  the  second  eye.  But 
in  any  case  156  e}'es  were  selected  from  among  a  total 
of  181  "unknowns"  and  con-ectly  classed  as  not  show- 
ing changes  which  bring  about  sympatlietic  inflamma- 
tion of  the  fellow  eye. 

In  view  of  the  fact  that  no  one  had  previously  even 
])ostulated  an  anatomic  finding  as  constant  or  cliarac- 
tcri.stic  for  eitlier  eye.  and  tlie  large  number  of  cases  in 
w  liich  the  anatomic  findings  were  home  out  by  the  clin- 
ical diagnosis,  his  work  seemed  of  the  very  greatest  im- 
]iortance.  I  therefore  tmdcrtook  a  study  of  the  current 
material  at  my  disposal  in  the  taboi-jitory  of  the  Illinois 
Chai-itablc  l\ve  and  Ear  Inlinuarv.  an<l  (hiring  the  coui"sc 
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of  about  a  year  was  fortunate  in  securing  tlie  exciting 
eyes  from  tiii'ee  well-marked  sympathetic  infiammatiou 
cases.  I  was  able  to  corroborate  Professor  Fuclis'  lind- 
inigs  in  all  essential  points,  and  nearly  in  every  detail. 
I  will  only  summarize  the  findings  here,  as  the  details 
of  my  cases  have  already  been  read  and  published  else- 
where,- and  what  follows  here  is  largely  excerpted  from 
this  article.  A  carefnl  search  through  the  literature  re- 
vealed some  21  other  cases  in  which,  indeed,  the  es- 
sential changes  noted  l)y  Fnchs  were  described,  but  not 
postulated  as  constant  or  characteristic  by  the  partic- 
ular writers. 

The  lesion  consists  of  an  infiltration  of  all  [tarts  oi' 
the  nvea  with  lym^jhocites.  giant  cells  and  epithelioid 
cells,  the  last,  singly  or  in  clusters.  Of  these,  the  lyui- 
phoc3i;es  are  in  no  way  different  from  those  of  ordinary 
inflammation,  and  the  giant  cells  are  found  in  only  half 
of  the  cases;  the  epithelioid-cell  proliferation  is.  there- 
fore, the  onh'  peculiar  and  unusual  feature  of  the  con- 
dition. These  epithelioid  cells  arise  fromi  five  sources, 
malmely,  ordinary  connective-tissue  cells  of  the  uvea,  the 
pigmented  stroma  cells,  the  adventitial  and  endothelial 
cells  of  blood  vessels  and  lymph  spaces,  from  the  endo- 
thelial cells  normally  present  between  the  elastic  lamel- 
lae of  the  chorioidea,  and,  lastly,  from  the  pigment 
epithelium,  especially  that  of  the  iris  and  corona  ciliaris. 
In  .contrast  with  uveitis,  which  does  not  cause  sympa- 
thetic infiammiation,  there  is  in  a  pure  proliferative 
uveitis  an  entire  absence  of  fibrinous  exudate,  polynu- 
elear  leucocytes  and  plastic  adhesions  between  the  iris, 
lens  and  ciliarv'  processes,  although  tliese  conditions  may 
coexist.  The  one  essential  and  characteristic  process 
(Li splays  itself,  therefore,  within  the  confines  of  the 
uvea  and  not  on  its  surface,  and  is  not  a  fibrino-plastic 
uveitis,  as  taught  heretofore,  but  an  infiltrative  or  "pro- 
liferative" uveitis. 

This  greatly  overshadows  anv  fibrino-plastic  exudate 
on  its  surface;  the  granulation-tissue  masses  break 
through  the  pigment-epitheliumi  and  only  detach  the  un- 
pigimented  epitlielium;  the  apices  of  the  coronal  process 
are  free  from  adhesion  although  their  bases  are  matted 
together,  the  chorioidea.  is  infiltrated  Avith  round  cells, 
the  lamina  choriocapillai-is  is  least  affected,  the  pigment 

2.   Aroli.  of  Ophthalmology,  xxv.  No.  2.  pp.  174-202,  1907. 
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epitlielimn  is  undisturbed,  the  lamina  hasilis  is  every- 
where intact,  and  no  masses  of  ])us  cells  are  found  in 
the  vitreous  bordering  the  uvea;  lastly,  the  retina  is 
absolutely  uninvolved.  except  for  cell-mantels  about  the 
\essels. 

Epithelioid  cells  were  not  found  in  the  chorioidea  of 
any  of  the  cases,  so  that  I  am  in  no  way  able  to  con- 
firm or  deny  a  proliferation  of  these  cells  between  the 
clastic  lamellffi  of  tliis  tnriic.  Giant  cells  wen?  incon- 
stant. 

My  cases  all  show  a  considerable  relation  between  the 
severity  of  the  inflammation  of  the  sympathizing  eve 
and  the  intensity  of  the  proliferative  uveitis  found  post- 
mortem. 

Only  one  of  my  preparations  shows  fibroblasts  within 
the  uvea  and  other  evidences  of  the  more  advanced  or 
final  stages  in  the  process  described  by  Fuchs;  these 
consist  of  a  decrease  in  the  number  of  the  hTuphocytes, 
opithelioid  cells  and  giant  cells,  and  eventually  their 
complete  disappearance.  In  their  place  there  develo]->s 
a  densely  organized  connective  tissue  closely  resembling 
the  sclera.  From  the  study  of  one  particularly  in- 
structive case,  Fuchs  is  convinced  that  the  epithelioid 
cells  become  transformed  fii-st  into  young  fibrobla.sts 
through  elongation  of  their  protoplasmic  processes,  and 
then  into  adult  connective-tissue  fibers,  so  that  the 
whole  process  begins  and  ends  within  stroma  cells,  i.  e.. 
they  proliferate  into  epithelioid  cells  and  these  in  turn 
develop  into  stroma  fibers.  Xecrosis  or  liquefaction  of 
the  infiltrating  cells  does  not  occur. 

'fhe  organism  causing  sympathetic  ophthalmia  must 
belong  to  the  granulation-tissuc-producing  group,  as 
|)ointc(l  out  long  ago  by  Hirschberg.  so  that  the  pro- 
liferative and  infiltrative  uveitis  of  sympathetic  oph- 
thalmia must  be  diiferentiated  from  that  of  syphilis  and 
tuberculosis;  and,  theoretically,  at  least,  this  distinction 
should  be  readily  made  by  the  lack  of  necrosis  in  s^^ih- 
ilis  and  from  the  absence  of  the  tubercle  cell  arrange- 
ment and  caseation  in  tuberculosis.  In  actual  labora- 
tory roulinc.  however,  tlie  (piestion  from  this  time  on 
will  be  wlioliier  or  not  an  eye  shows  changes  indic«iting 
sym]iathetic  inflammation  or  ordinary  traumatic  uveitis. 
Here  the  finding  lic«  between  those  of  the  inliltrative- 
prolifcrative    uveitis    of    sym])alhctic    oplithalmia    and 
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those  of  eudoplitlialmitis,  including  fibrino-plastic  in- 
flammation, with  or  without  pus  formation. 

The  fibrino-plastic  form  is  characterized  by  cell  and 
fibrinous  transudate  in  the  anterior  and  posterior  cham- 
bers, and  in  the  periphery  of  the  vitreous  bod}^,  binding 
the  iris  to  the  lens  )3y  synechia,  matting  together  the 
apices  of  the  ciliar}-  processes  and  permeating  the  retina, 
yet  leaving  the  chorioidea,  ciliary  body  and  iris,  stroma 
uninvolved.  The  non-S}inpathetic  process  displays 
itself  most  markedly  by  abscess  formation  in  the  an- 
terior vitreous,  and  spreads  out  over  the  uveal  and  ret- 
inal surfaces,  whereas  in  the  proliferative  uveitis  of 
sympathetic  ophthalmia  the  process  begins  within  the 
confines  of  the  stroma  of  the  chorioidea,  ciliaiy  body 
or  iris,  long  remains  confined  to  its  boundaries,  and 
only  breaks  through  its  inner  limits  to  encroach  on  the 
vitreous  and  aqueous  bodies  when  the  process  is  most 
extensive.  The  final  differentiation,  however,  will  be 
made  on  the  presence  of  epithelioid-cell  proliferation, 
singly  or  in  clusters,  within  the  uvea  of  the  eye  caus- 
ing spnpathetic  inflammation,  and  the  entire  absence 
of  this  proliferation  in  ordinary  fibrino-plastic  uveitis. 

While  each  condition  can  and  does  occur  inde- 
pendently, the  ordinary  fibrino-plastic  inflammation 
usually  complicates  proliferative  uveitis,  because  there 
is  an  atrium  of  infection  from  without,  either  a 
wound  accidental  or  operative,  or  a  perforating  ulcer  ro- 
sulting  in  a  mixed  infection,  except  in  rare  instances.  It 
is,  therefore,  to  these  cases  of  proliferative  uveitis — pure 
and  -uncomplicated  by  endophthalmitis — without  atria 
of  infection  from  without,  that  we  must  look  for  final 
proof  of  the  etiologic  relationship  of  proliferative  uveitis 
to  S3'mpathetic  ophthalmia.  Only  a  few  such  cases  have 
been  reported.  Under  this  heading  we  find  first  a  few 
cases  of  rupture  of  the  sclera  beneath  intact  conjunctiva?, 
and  second,  sarcomata,  of  the  chorioidea  which  are  rcli- 
al^ly  reported  as  having  caused  S3'mpathetic  inflaniina- 
tiou  of  fellow  eyes.  The  subconjunctival  ruptures  of 
the  sclera,  I  would  admit,  may  be  excluded,  because  in 
no  instance  is  it  stated  that  fluorescin  was  used  to  out- 
line an  otherwise  imperceptible  defect  in  the  conjunc- 
tiva, and  because,  second,  the  healthy  intact  conjunc- 
tiva is  permeable  for  micro-organisms,  the  tubercle  ba- 
cillus in   iiarticular   (Cornet). 
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CONCLUSIONS. 

1.  Tlie  throe  cases  of  sympathetic  inflammation 
wliicli  the  writer  has  studied  corroborate  the  findings  of 
Fuchs,  based  on  thirty-five  cases,  that  "proliferative 
uveitis"  is  the  essential  anatomic  condition  ])resent  in 
the  eye  which  causes  sympathetic  inflammation  of  its 
fellow. 

2.  A  fibrino-plastic  uveitis  usually  complicates  tlie 
proliferous  uveitis  of  sympathetic  inflammation. 

Read  April  13.  lOOS. 


YATER-PACIXI     CORPUSCLK     I V     'lliE     FAI.- 
LOPIAX    TUBE;    EXTEEMELY    SMALL 
CARCIXOMA  OF  THE  UTERUS ;  HITH- 
ERTO UNDESCRIBED  GIANT 
CELLS. 
EMIL  RIES. 

VATKR-PACIXI   COriPUSCLE  IX  THE  FALLOPIAN  TUBE. 

The  tube  was  removed  for  the  cure  of  an  inflamma- 
tory condition.  I'he  Pacini  coi-puscle  was  discovered 
(luring  the  microscopic  examination  of  the  tube.  The 
corpuscle  is  edematous  and  its  outlines  are  irregular. 
The  concentric  layers  characteristic  of  the  Pacini  cor- 
puscle are  diminished  in  number.  The  central  nerve 
filament  is  coiled  up,  but  not  dichotomized.  The  patho- 
logic changes  in  the  corpuscle  resemble  tho?o  described 
by  Warthin,  Przewoski  and  others.^ 

EXTREMELY    SMALL    CARCIXOiMA    OF    UTEltCS. 

Exploratory  curetting  had  furnished  very  little  ma- 
tciial  for  microscopic  examination.  A  small  ]iarticle  of 
tliis  shoAved  evident  adenocarcinoma.  Hysterectomy  was 
perfonned  and  an  apparently  flbromatous  uterus  re- 
moved in  which  on  macroscopic  examination  no  car- 
cinoma could  be  found.  The  body  of  the  uterus  con- 
tained a  typical  adenomyoma.  but  it  required  micro- 
scopic examination  of  the  whole  body  and  cervix  of  tJie 
uterus  before  a  carcinoma  of  the  cervix  was  discovered, 
which  is  the  si/e  of  a  pinhead,  but  perfectly  typical. 
Demonstration  of  slides  of  the  curetted  nuiterial  and 
the  carcinoma  of  the  cervix. 

1.   rnhllsliPd   in    full   with  rlrnwiiiss  in  ZiMtsch.  f.   Oplnirtsluielfo. 
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HITHERTO  UXDESCRIBED  GIANT  CELLS. 

Case  1. — Patient  with  carcinoma  of  both  ovaries  was  sub- 
mitted to  laparotomy.  Numerous  metastases  being  present 
nothing  was  removed.  Death  followed  about  six  weeks  later 
from  carcinomatous  obstruction  of  rectum.  Postmortem.  A 
piece  of  the  abdominal  scar  was  removed  for  examination. 

Case  2. — Patient  with  suppurating  umbilicus.  Abscess  was 
drained  at  first;  later  the  sinus  was  excised  completely. 

In  both  specimens  numerous  large  giant  cells  were 
found,  which  contained  cotton  fibers  embedded  in  the 
protoplasm  of  the  giant  cells,  though  no  macroscopic 
foreigTi  bodies  had  been  left  in  the  wounds.  The  cot- 
ton fibers  w'ere  evidently  introduced  in  the  first  case  by 
sponging  in  tlie  course  of  the  operation;  in  the  second 
case  by  the  packing  leftdn  the  abscess  weeks  before  the 
remaining  sinus  was  excised. 

Read   Feb.    10,    1908. 


EXPEBIMEXTAL  MUMPS. 
ISABELLA  C.  HERB. 

(Abstract.) 

Assuming  parotitis  to  be  an  infectious  disease,  inves- 
tigators naturally  have  sought  for  the  cause.  In  1881 
Charrin  and  Capitan  isolated  a  l)acillus  from  the  blood 
aud  saliva  when  they  considered  the  causative  agent. 
Netter  isolated  a  coccus.  Bouchard,  Oliver,  Boinet,. 
Craig,  Bordas  and  Litzerich  isolated  bacilli  alone  or 
associated  wdth  cocci.  Simonin,  Duplay,  Pennato,  Hast- 
ings and  Heller  describe  an  organism  which  they  re- 
garded as  the  "pneumococcus."  Laveran  and  Catrin, 
x\ntony,  Mecray  and  Walch,  Busquet  and  Ferre,  Mich- 
aelis  and  Bein.  Tiesler  and  Esmein,  Korentsehewslc)' 
isolated  a  coccus  which  appeared  most  frequently  as  a 
diplococcus.  The  descriptions  given  by  the  last  seven 
authors  are  sufficiently  uniform  to  conclude  they  were 
all  dealing  wdth  the  same  organism.  They  found  large 
doses  fatal  to  mice,  guinea-pigs  and  rabbits,  but  were 
unable  to  produce  parotitis. 

The  micro-organism  which  I  have  studied  was  ob- 
tained from  the  body  of  a  man  alDout  40  years  old,  who 
entered  the  hospital  in  a  moribund  condition  andi  died 
in  a  fcAv  hours.  Except  the  report  that  he  had  had 
miumps.  no  history  was  obtained.     The  postmortom  liy 
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Dr.  E.  1{.  IjcCount  showed  a  right  supj)urative  parotiti?. 
bronchopneumonia  and  several  minor  lesions. 

From  the  lung,  testicle,  cerebrospinal  and  jK^ricardial 
tiiiids.  bile  and  ))arotid  gland  a  coccus  was  isolated  with 
the  following  characteristics:  The  coc-cus  appears  most 
frcfiuently  as  a  diplococcus  occasionally  in  chains  of  4 
to  (■)  clc'inents  or  in  small  groups.  It  is  round  and  meas- 
wvvn  from  .5  to  .8  microns  when  about  2i  hours  old. 
When  several  days  old  it  measures  from  .6  to  1.5  microns. 
Jt  is  easily  stained  by  all  the  ordinary  anilin  dyes  and  is 
Gram  positive.  It  grows  equally  well  aerobically  and 
anai'-robically.  It  is  not  motile,  has  no  capsule  or 
flagella.  and  does  not  form  spores,  gas  or  indol.  It 
grows  best  in  a  temperature  of  37  C. 

A  temperature  of  50  C.  for  three  minutes  destroys 
growth ;  cold  inhibits  but  does  not  prevent  growth  when 
it  is  again  placed  under  favorable  conditions.  Colonies 
dievelojiod  from  a  milk  culture  two  months  old.  and  from 
agar  Avhich  was  dried  till  it  Avas  broken.  While  the 
coccus  develops  on  all  the  ordinary  media,  a  character- 
istic is  its  slow  growth.  2-1-hour  glycerin  agar  culture 
being  scarcely  visible.  It  was  found  by  mixing  steril- 
ized saliva  with  agar  similar  to  the  method  of  making 
l)lood  agar  that  abundant  growth  was  obtained  in  from 
12  to  24  hours.     Ascitic  agar  is  also  a  good  medium. 

The  organism  is  fatal  to  white  mice,  white  rats. 
guiiLca-pigs  and  rabbits  when  injected  subcutanjeously 
or  intraperitoneally  in  sufficient  quantity.  Most  of  the 
animals  inoculated  intraperitoneally  die  within  2-i  hours 
of  peritonitis.  The  animals  that  survive  for  several 
days  die  of  bacteriemia.  The  growth  from  a  4S-hour 
agar  slant  suspended  in  1  c.c.  normal  salt  solution  in- 
jected into  the  testes  of  rabbits  produces  an  acute  in- 
flamnuitoiy  condition  whieh  lasts  for  seven  to  ten  davs 
and  then  disappears  without  suppuration,  the  structure 
later  appearing  prefcctly  normal.  On  the  other  hand, 
animals  simdlarly  inoculated  with  staphyloeoccus  and 
stiH^ptococcus  die  of  peritonitis  within  20  hours,  while 
an  injection  of  normal  salt  solution  alone  produces  no 
reaction.  Monkeys  and  dogs  intx^ulated  either  directly 
in  the  ])arotid  gland  or  through  Steno's  duct  developed 
an  enlargement  of  tlie  ghnul  which  lasted  for  a  weok 
to  ten  days  and  disnppeared  without  su|>puration.  The 
teniperature  nmged   fr(uu  a  lialf  to  a  degree  and  a  half 
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^boye  normal.  The  animals  seemed  to  suffer  no  incon- 
venience except  a  slight  difficulty  in  chewing  for  a  day 
or  two.  Injections  into  the  duct  of  mixed  cultures  of 
jthe  diplococcus  and  staph3dococcus  causes  edenia  of  that 
side  of  the  face  and  of  the  parotid  gland  in  three  or 
/our  hours  and  abscesses  in  three  or  four  days.  In  two 
dogs  that  survived  these  injections  after  drainage  of  the 
abscesses  the  parotid  gland  was  completely  destroyed, 
one  dog  died  on  the  fifth  day  of  bacteriemia  and  an- 
pther  on  the  twenty-third  -day,  and  i;i  its  lungs  w(U"e 
multiple  abscesses.  .  , 

.  Pathological  Anatomy.— Th&  T^arotid:  gland  is  uni- 
formly enlarged  and  firm.  From,  the  ciit  surface, 
which  is  marked  wath  ecchymotic  areas,  a- thin  pipkish 
yellow  fluid  exudes.  The  glandular  structure  is  well 
preserved.  In  the  early  stages  there  is  a  slight  swelling 
of  the  cells  of  the  acini  and  occasionally  an  indistinctr 
ness  of.  the  nuclei.  Later,  there  is,  an  invasion  .of.  leu- 
cocytes. At  the  height  of  the  disease  the  acini  may  ,ap- 
.pear .  smaller  or  their  outline  become  indistinct.  The 
cells  lining  the  duct  remain  intact,  the  duct  lumen  being 
filled  with  leucocytes.,  The  interstitial  phanges. consist 
of  a  serous  exudate  and  immigration  of  leucocytes. 
There  is  intense  hyperemia  and  occasionally  diapedesis 
of  red  cells  proceeding  even  to  slight  hemiorrhages.  A 
marked  cellular  and  serous  intiltration  exists  in  the 
tissue  overlying  the  gland.  After  the  absorption  of  the 
lexudate  the  gland  rapidly  returns  to  its  normal  condi- 
tion. 

Read    April    13,    1008. 


THE    DURATION  AND  DISAPPEARANCE  OF 
"  "•     PASSIVE  DIPHTHERIC  IMMUNITY.* 
H.  M.  GOODMAN. 

.    ,.         .  (Abstract.) 

.  The  extent  of  the  protection  afforded  by  immunization 
with  diphtheria  antitoxin  and  the  amount  of  antitoxii;i 
in  the  blood  were  separately  determined  at  24-hour  in- 
tervals, in  rabbits.  The  fall  in  the  immuiiity,  is  ..rapid;, 
though  the  final  disappearance  is  prolonged  aiid  does 
not  occur  forsomle  three  and  a  .half  w-eeks.     The  de- 

*  Thp  complete  paper  will  be  found  in  the  Journal  of  Infectious 
JDiseases,  1908,  v,  pp.  184-202. 
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crease  in  the  antitoxin  content  of  the  blood  is  similar 
to  that  in  the  somatic  inununity,  but  the  immunity  is 
always  appreciably  higher  than  can  be  estimated  from 
the  amount  of  antitoxin  in  tlie  blood,  and  it  persists  con- 
siderably longer  tlMn  the  latter. 

ilnti toxin  is  not  stored  as  such  in  the  tissues  of  im-. 
munized  rabbits,  since  toxin  is  not  bound  by  these  tissues 
"in  vitro.'"'  It  is  suggested  that  the  antitoxin  unac- 
counted for  by  tlie  blood  content  is  stored  by  the  tissues 
in  aji  inactive  form  which  the  living  cells  reconvert  to 
the  active  form  in  response  to  the  stimulus  afforded  by 
the  presence  of  toxin  in  the  body.  Only  alx)ut  10  per 
cent,  of  the  antitoxin  disappearing  from  the  blootl  can 
be  detected  in  the  urine,  so  that  while  renal  excretion 
is  a  factor  in  the  elimination  it  is  subordinate  to  some 
more  extensive  process,  probably  a  chemical  change. 
On  increasing  the  quantity  injected  the  amount  elimi- 
nated is  correspondingly  increased,  so  that  wliile  at  any 
given  period  the  actual  extent  of  the  immunity  is 
greater  with  larger  injections,  the  duration  of  the  pro- 
tection is  scarcely  lengthened.  The  duration  of  the  im- 
munity is  also  practically  independent  of  the  age  of 
the  animal  treated. 

Read    March    9,    1908. 


THE  CHEMISTRY  OF  MALIGXAXT  KEXAL  HY- 
PERXEPHROMAS. 
H.  GIDEON  WELLS. 

(Abstract.) 

The  })urjjoses  of  this  study  "were  to  ascertain  :  (1)  If 
the  proportion  of  fat.  lecithin  and  cholesterin  in  malig- 
Uiant  renal  hyjiernephromas  is  similar  to  that  of  the 
normal  adrenal,  Avhich  is  characterized  by  a  very  high 
content  of  each  of  these  substances.  (2)  Whether  other 
malignant  tumors  are  equally  rich  in  fats  and  lipoids. 
(3)  Whether  the  large  amount  of  fats  and  lipoids  found 
in  hyperne]ihromas  is  the  result  of  retrogressive  changes 
in  the  tumors,  or  is  a  characteristic  constituent  of  the 
tumor  cells. 

In  this  work  were  analyzed  two  t}-pical  nwlignant 
hyperne)>hr(>mas,  one  hypernephroma  which  resembled 
a  lipoma  with  sarcomatous  stroma,  and  a  fourth  In'per- 
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nephroma  which  histologically  resembled  a  papillary 
carcinoma,  although  the  metastases  showed  cells  and 
structure  typical  of  hypernepliroma.^  This  last  tumor 
showed  practically  no  cytoplasmic  vacuolization  or  other 
evidences  of  fatty  change,  and  was  therefore  suitaljle  to 
ascertain  how  much  of  the  fatty  material  of  hyper- 
nephromas results  from  retrogressive  changes,  and  how 
miticli  is  an  essential  constituent  of  the  cells.  For  com- 
parison there  were  analyzed  a  papillar\'  carcinoma  of  the 
gall  bladder,  a  medullarv'  carcinoma  of  the  breast  and  a 
secondary  alveolar  sarcoma,  of  the  liver,  the  primary 
growth  having  been  in  the  mediastinum.  The  results 
of  this  analysis  are  given  in  the  following  table  :- 

a 

^  g 

S  B«      S^     ~> 

|!3  Hypernephromas.  o*      zj^     oa 

■Z  123  40050 

Ethe^r — soluble  „^  ,      „_  ^     „  „     „^   .      ^  ,  _ 

material     36.3     28.0     33.0     38.4     So.O     8.6     21.4     14.5 

Cholesterin.  per  cent, 
drv.  fat-free  sub- 
stance         11.0        0.4      10.0      14.0        3.3     2.4        1.2        1.9 

Cholesterin,  per  cent, 
of  ether  —  soluble 
substance    20.6     10.9     20.4     22.9       0.7  26.1       4.3     11.0 

Lecithin,  per  cent, 
drv,  fat-free  sub- 
stance         18.4       8.3     13.4     13.4     13.3     1.9       0.9       7.3 

Lecithin,  per  cent, 
ether — soluble  sub- 
stance         33.0     22.7     27.5     21.4       2.4  20.0       3.0     39.8 

No.  1  and  Xo.  2  are  typical  hypernephromas.  No.  1  having  been 
kept  for  some  time  in  Kaiserling  III,  has  probably  lost  some  of 
its   lipoids. 

No.  3  is  the  papilloma-like  hypernephroma,  free  from  retrogres- 
sive  changes. 

No.  4  is  a  lipoma-llke  hypernephroma. 

The  general  conclusions  reached  from  these  studies 
are  as  follows:  1.  Renal  tumors  of  suprarenal  origin 
may  present  most  extreme  variations  in  type,  varying 
from  those  resembling  sarcomas  to  those  resembling 
papillomas,  and  again  assumcng  a  fatty  structure  like 
a  lipoma.     A  primary  renal  hypernephroma  of  atypical 

1.  The  detailed  account  of  this  case  is  published  in  International 
Clinics,  1908. 

2.  Details  of  chemical  study  published  in  the  Journal  Medical 
Research,  1908,    Ixvii.   No.   4. 
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structure  may  produce  metastases  resembling  typical 
liypernephromas  in  every  respect.-  2.  Hypernephromas 
are  characterized  chemically  by  containing  fat.  lecithin 
and  cholesterin  in  large  amounts,  the  proportions  found 
being  quite  similar  to  those  characterizing  the  njormal 
adrenal.  In  this  wa}-  the  adrenal  origin  of  an  atypical 
renal  tumor  may  be  determined  by  chemical  means. 
3.  These  fats  and  lipoids  are  integral  constituents  of 
the  tumor  cells,  the  amount  not  depending  on  retrogres- 
sive changes  and  bearing  no  relation  to  the  microscopic 
evidences  of  fatty  alterations  in  the  tumor  cells.  4.  In 
a  fatty  tumor  of  the  kidney,  of  adrenal  origin,  nearly 
all  the  fat  was  simple  fats,  the  lipoids  being  small  in 
amount. 

Read  Jan.  13,  1908. 
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EECEXT  IXYESTIGATIOXS  OF  EPIDEMIC  AN- 

TEEIOE   POLIOMYELITIS   WITH    SPECIAL 

EEFEPtEXCE  TO  THEIE  BEAEIXG  OX 

SO-CALLED      LAXDEY'S       PAEAL- 

YSIS.     PATHOLOGIC    EEPOET 

OF  T^YO  CASES. 

PETER  BASSOE. 

(From  the  I'athologic  Laboratory  of  Rush  Medical  College.) 

There  is  no  nervous  disease  of  the  pathology  of 
which  the  text-books  give  ns  a  clearer  and  simpler  ac- 
count than  of  acute  anterior  poliomyelitis.  We  are  told 
that  an  unknovra  infective  agent  causes  the  destruction 
of  a  group  or  several  groups  of  anterior  horn  celts, 
with  subsequent  destruction  of  the  corresponding  nerve 
and  muscle  fibers.  For  a  time  the  destruction  of  the 
ganglion  cells  was  considered  primary,  the  result  of 
some  toxin  action.  This  view  was  largely  due  to  the 
teaching  of  Charcot,  whose  conclusions  were  drawn 
from  the  study  of  autopsy  material  obtained  years 
after  the  acute  stage  had  subsided.  Later,  as  more 
recent  cases  were  examined,  it  became  generally  ad- 
mitted that  the  disease  is  primarily  an  acute  intersti- 
tial inflammation  with  marked  vascular  engorgement, 
large  collections  of  inflammatory  cells,  and  secondary 
destruction  of  the  ganglion  cells.  The  more  recent  the 
cases  studied,  the  further  away  from  the  main  focus 
the  perivascular  inflammation  was  found  to  extend, 
even  into  the  white  substance.  The  extension  beyond 
the  group  of  cells  corresponding  to  the  permanently 
paralyzed  muscles  explains  the  long-known  clinical  fact 
that  much  of  the  initial  paralysis  clears  up  in  a  short 
time.    The  reason  for  the  formation  of  the  permanent 
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destructive  lesion  in  the  anterior  horns  has  been  sought 
in  the  inadequate  collateral  circulation  within  them, 
whieli  favors  necrosis  from  stasis  and  vascular  occlu- 
sion. This  featiire  is  emphasized  in  the  analysis  of  a 
carefully  examined  case  by  T.  Hoch,  who  also  refers 
to  the  observation  of  thrombosis  of  terminal  branches 
of  the  anterior  spinal  artery  by  Mott  and  by  Batten. 
The  inflammatory  nature  of  the  disease  having  become 
admitted,  search  for  micro-organisms  naturally  began, 
and  the  scanty  and  variable  findings  led  to  much  dis- 
cussion whether  there  is  a  specific  organism  or  whether 
various  organisms  may  cause  the  disease.  The  occur- 
rence of  large  epidemics  in  many  countries  and  the 
proof  of  distinct  contagiousness  favor  the  assumption 
that  we  are  dealing  with  a  specific  acute  infectious  dis- 
ease. 

The  purpose  of  the  present  paper  is  to  call  attention, 
first,  to  the  great  advance  in  our  knowledge  of  this  dis- 
ease by  the  painstaking  work  done  during  recent  epi- 
demics, particularly  those  in  Norway  and  Sweden: 
seeondl}',  to  the  light  thrown  by  this  work  on  various 
hitherto  oljscure  acute  infections  of  the  nervous  system, 
chiefly  the  so-called  Landiw's  paralysis,  and  also  cer- 
tain cases  of  acute  encephalitis. 

The  Norwegian  epidemic  in  1905  and  1906,  com- 
prising 1,053  cases  with  145  deaths  and  19  autopsies 
with  most  thorough  histologic  and  bacteriologic  exami- 
nation, has  been  minutely  described  by  Harbitz  and 
Schell  in  a  monograph  and  in  a  brief  article  printed 
last  year  in  The  Journal  of  ihe  American  Mediral 
Association.  During  the  same  years  a  still  larger 
epidemic  raged  in  Sweden,  which  also  has  been  mi- 
nutely descri]-)ed,  particularly  from  the  epidemiologic 
point  of  view,  by  Wickman  in  a  large  monograph  and 
in  condensed  form  in  a  brief  article  in  a  German 
journal,  botli  chiefly  based  on  1,031  cases  occurring  in 
the  year  1905  alone.  The  results  of  the  anatomic  and 
histologic  examinations  have  been  uniform  and  are  sum- 
marized by  Harbitz  and  Scheel  as  follows :  "In  a  severe 
or  fatal  case  of  acute  poliomyelitis  there  is,  as  a  rule, 
a  diffuse  inflammation  of  the  entire  cord  with  its  pia. 
of  the  entire  bulb  and  pons,  of  the  basal  ganglia  and 
often  also  of  the  cortex  of  the  brain  to  greater  or  less 
extent,  alwavs  in  connection  with  similar  inflammation 
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of  the  pia."  That  this  is  true  not  only  of  the  cases 
with  bulbar  and  cerebral  s3-mptoms,  but  also  of  the 
mild  ones  characterized  by  the  ordinary  limited  local 
paralyses,  has  been  showTi  by  the  findings  in  cases  where 
death  occurred  from  various  complications  in  the  stage 
of  repair.  Here,  also,  changes  in  the  bulb  and  cere- 
brum were  found.  The  inflammatory  process  is  always 
most  marked  about  the  vessels  and  is  seen  to  have  ex- 
tended along  them  from  the  pia.  The  inflammatory 
cells  are  mostly  mononuclear.  The  process  has  its 
greatest  intensity  in  the  anterior  horns,  which  are  the 
most  vascular  part  of  the  cord.  The  finding  of  evidence 
of  an  initial  meningitis  in  all  cases — always  only  micro- 
scopic and  never  suppurative — is  in  perfect  accord  with 
the  uniform  existence  of  initial  meningitic  s\Tnptoms, 
such  as  pain  in  the  trunk  and  liml:)s  and  rigidity  of  the 
back  and  limbs.  , 

Of  Landry's  paralysis  Harbitz  and  Scheel  speak  as 
follows : 

In  the  various  epidemics  cases  of  ascending  paralysis,  or 
Landry's  paralysis,  have  been  described,  frequently  followed 
by  bulbar  symptoms  with  death  from  respiratory  failure. 
Anatomically  it  has  been  generally  believed  that  we  were 
simply  dealing  with  an  extension  by  continuity  of  the  inflam- 
matory process  from  the  cord  to  the  medulla.  Tliis  idea, 
however,  is  entirely  erroneous,  as  paths  of  communication  do 
not  exist  aside  from  the  central  canal,  which  is  found  not  to 
be  affected.  As  has  been  stated,  the  cord  and  bulb  are  in- 
fected from  the  meninges  along  the  vessels  simultaneously  in 
a  great  many  places,  and  the  appearance  of  the  paralysis  in 
a  certain  order  is  accidental.  It  must  also  be  emphasized  that 
the  term  '"Landry's  paralysis'"  is  only  a  clinical  one,  a  symp- 
tom-complex without  any  uniform  anatomic  foundation,  at 
times  an  inflammation,  at  times  a  degeneration,  at  times  nega- 
tive autopsy  findings.  At  any  rate,  a  large  percentage  of 
the  cases  of  Landry's  paralysis  have  been  shown  to  be  due  to 
an  inflammation  of  a  nature  and  appearance  like  that  in  acute 
poliomyelitis  and  often  very  severe,  with  extension  to  the  bulb. 
This  coincides  with  our  experience  from  the  epidemics  in  Nor- 
way in  the  last  few  years.  From  an  anatomic  point  of  view 
we  then  have  no  reason  to  group  these  cases  by  themselves. 

Wickman  similarly  expresses  himself: 

In  many  cases  the  disease  extends  widely  and  the  various 
groups  of  muscles  are  usually  attacked  successively  in  an 
ascending  or  descending  manner.  If,  also,  the  respiratory 
mechanism  is  attacked  we  get  the  exact  clinical  picture  which 
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has  been  described  as  Landry's  paralysis.  These  cases,  as  a 
rule,  terminate  fatally,  and  it  may  be  assumed  that  nearly  all 
fatal  cases  of  acute  poliomyelitis  end  with  the  picture  of 
Landry's  paralysis.  The  fact  that  the  progress  of  the  paral- 
ysis is  much  more  easily  observed  in  an  adult  than  in  a 
child  explains  the  errors  found  everywhere  in  the  literature, 
both  as  to  the  occurrence  of  Landry's  paralysis  at  various 
ages,  and  as  to  the  prognosis  of  acute  poliomyelitis.  A  Lan- 
dry's paralysis  in  childhood  is  usual.y  diagnosticated  as  acute 
poliomyelitis,  wliile  a  fatal  acute  poliomyelitis  in  the  adult  is 
looked  on  as  Landry's  paralysis. 

Both  in  the  Swedish  and  Norwegian  epidemics  there 
were  many  cases  with  the  chief  localization  in  the  bulb, 
pons  or  cerebrum,  with  the  clinical  picture  of  acute 
bulbar  paralysis  or  of  acute  enceplialitis,  also  cases 
resembling  serous  meningitis  and  multiple  neuritis,  and 
"abortive"  cases,  the  latter  also  often  with  the  initial 
meningitic  symptoms.  It  evidently  has  been  conclu- 
sively shown  that  there  is  no  such  thing  anatomicallv 
as  an  acute  anterior  poliomyelitis  strictly  confined  to 
the  anterior  horns.  On  the  contrarv,  in  every  case 
there  seems  to  be  a  meningitis,  which,  however,  always 
is  sliglit.  The  anterior  horns  are  secondarily  attacked 
by  extension  along  the  vessels,  and  in  some  cases  may 
escape  permanent  injury.  As  the  so-called  acute  an- 
terior poliomyelitis  is  only  the  most  common  clinical 
fonn  of  a  widespread  disease  which  even  in  the  mild 
cases  can  not  be  correctly  named  by  a  shorter  term  than 
acute  meningo-cncephalo-myelitis,  and  which  on  ac- 
count of  its  epidemic  occun-ence  appears  to  be  an  etio- 
logic  unit,  a  collective  name  Avould  seem  desirable. 
Wickman  in  his  last  publications  mentioned  has  offered 
one  made  by  using  the  names  of  two  of  the  pioneers  in 
its  study,  and  calls  it  "Hoine-Medin's  disease."  That 
kind  of  name,  however,  is  not  likely  to  become  popular, 
as  it  is  only  a  burden  to  the  memory,  and,  while  the 
old  "acute  anterior  poliomyelitis"  is  too  narrow,  it 
expresses  correctly  the  lesion  which  in  the  vast  majority 
of  cases  is  responsible  for  the  one  important  permanent 
feature,  namely,  tlie  localized  atrophic  paral^-^is. 

Symplomntologically.  "Wickman  divides  his  "Heine- 
Mediu  disease"  into  eight  forms,  namely:  1.  the  polio- 
myelitic;  2,  cases  o\'  {]\o  type  of  Landry's  paralysis:  .'?. 
bulbar  and  ])ontine:  1.  cncephaiitic ;  5.  atactic:  0.  poly- 
neuritic;   7,    incnini^itii'.   and.    8.   abortive.     As   to   the 
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polyneuritic  form,  it  must  be  remarked  that  in  these 
epidemics  inflammatoiT  changes  in  the  nerves  were 
generally  found  wanting  in  the  histologic  examination, 
and  that  the  clinical  features  suggesting  polyneuritis, 
such  as  tenderness  and  pain,  probably  depend  on  the 
meningeal  lesion.  AYickman  thinks  that  most  cases  of 
so-called  acute  motor  infectious  or  "idiopathic"  poly- 
neuritis really  are  cases  of  poliomyelitis  with  a  benign 
course. 

From  the  recent  epidemics  in  the  eastern  states  com- 
paratively little  pathologic  study  has  so  far  been  pub- 
lished. In  Starr's  paper,  read  before  the  American 
Medical  Association  last  June,  only  one  autopsy  report 
is  given,  and  in  that  case  unfortunately  a  complicating 
tuberculous  meningitis  existed.  Cadwalader,  from  the 
laboratories  of  the  University  of  Pennsylvania,  this  au- 
tumn reports  the  autopsy  findings  in  three  cases,  fatal 
in  four,  five  and  seven  clays,  respectively,  in  which  the 
paralysis  had  assumed  an  ascending  type.  The  histo- 
logic findings  correspond  exactly  to  those  described  by 
Harbitz  and  Scheel,  the  inflammation  involving  cord, 
bulb,  pons  and  cerebrum.  ISTo  peripheral  neuritis  was 
found. 

It  must  be  considered  as  proved  that  what  Wickman 
calls  Heine-Medin's  disease  is  a  specific  infectious  dis- 
ease of  which  the  ordinary  acute  anterior  poliomyelitis 
is  the  most  common  form.  The  causative  organism  has 
not  been  definitely  established,  but  it  is  not  imlikely 
that  it  is  a  Gram-positive  diplococcus  obtained  by  lum- 
bar puncture  in  twelve  cases  by  Geirsvold.  A  similar 
organism  was  found  in  two  cases  in  1901  by  Looft  and 
Dethloff.  Schultze,  in  1898,  described  diplococci  found 
in  the  cerebrospinal  fluid  of  a  child  sick  for  eleven  days 
with  acute  poliomyelitis,  and  in  1905  he  relates  similar 
findings  in  two  cases.  Courmont  and  Bonne  have  made 
similar  obsen^ations,  and  Buzzard  found  diplococci  in 
the  dura  in  a  case  of  Landry's  paralysis.  Unfortunate- 
ly for  the  Geirsvold  organism,  it  was  not  found  in  the 
Swedish  and  American  epidemics. 

As  to  Landry's  paralysis,  I  will  not  now  enter  into 
the  controversy  as  to  just  what  cases  should  be  included 
under  that  term,  but  simply  state  that  not  only  do  most 
cases  of  fatal  acute  poliomyelitis,  epidemic  or  sporadic, 
present  this  picture,  but  the  reverse  is  probably   also 
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true,  namely,  that  most  of  the  cases  of  so-called  Lan- 
dry's paralysis  examined  after  death  have  shown  the 
histologic  picture  characteristic  of  acute  poliomyelitis. 
.  Such  a  case  was  reported  by  myself  to  this  Society 
three  years  ago,  in  which  an  unidentified  diplococcus 
was  found  in  the  hlood  after  death.  Cases  of  acute  as- 
cending paralysis  with  similar  cord  findings  have  been 
Imported  by  Tlhiva.  Bailey  and  Ewing,  Schultze,  Sher- 
man and  Spiller,  Monckeberg,  Schmaus,  Miinzer  and 
manv  others.     Many  cases  remain,  however,  in  which 


Fig.    1. — Case  1    (from   iniiiuiiiiDioKraiiii  i .      rord   showing   inflam- 
mation in  antorioi-   born. 

only  sliglit  parenchymatous  ciianges  are  found  which 
IM-ohahly  are  due  to  a  toxin  action,  and  a  few  oases  in 
which  oidy  peripheral  neuritis  exists. 

In  conclusion  I  wish  to  express  tJie  opinion  that 
manv,  perhaps  the  majority,  of  cases  of  acute  asirniling 
paralysis  presenting  more  or  less  comjdetely  the  typical 
jiicture  described  by  Landry  fifty  yeai-s  ago  are  instances 
of  acute  ))oliomyelitis  and   Tiot    unlikely  in  most  cases 
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caused  by  the  organisms  of  epidemic  poliomyelitis. 
Wliile  I  believe  that  AVickman  has  done  a  great  service 
by  emphasizing  so  strongly  the  etiologic  relationship  of 
the  various  clinical  forms  this  infection  may  take,  I 
can  not  approve  of  the  tenn  "Heine-Medin's  disease" 
and  prefer  not  to  accept  any  new  name  until  the  eti- 
ology has  been  fully  cleared  up. 

Case   1. — History. — The  brain  and   cord  were  obtained  from 
Dr.   H.   G.   Wells.     The   patient   was   a    theological   student.   24 


Fig.  2. — Case  1    (from  microphotograijliK— Bulb,   rerivascular  in- 
filtration. 

years  old,  who  was  in  the  care  of  Dr.  E.  A.  Davidson  at  tlie 
Chicago  Baptist  Hospital.  He  died  on  Oct.  21,  1907.  one  day 
after  admittance  to  the  hospital.  The  clinical  diagnosis  was 
Landry ".s  paralysis.  Only  little  hi.story  was  obtainable.  The 
onset  was  a  week  or  two  before  death  with  a  "cold"  ascribed 
to  cold  baths.  The  paralysis  first  affected  the  right  leg,  then 
the  left  leg,  abdominal  and  chest  muscles,  and,  finally,  the 
upper  extremities.  Death  was  due  to  involvement  of  the 
respiratory  muscles.  The  paralysis  was  flaccid  and  not  total, 
as  he  was  able  to  rotate  the  right  leg  and   thigh,  to  lle.x  and 
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pionate  the  forearms  and  to  flex  both  thumbs.  He  was  unable 
to  stand  and  sit.  Xo  sensory  disturbance  was  present.  There 
was  no  history  of  specific  disease.  He  had  had  diphtheria  and 
the  ordinarj'  diseases  of  childhood. 

Autopsy. — This  was  held  by  Dr.  Wells  on  the  day  of  death. 
The  only  gross  findings  wore  hyperemia  and  hemorrhagic  in- 
filtration of  the  cord,  the  outlines  of  the  gray  matter  of  which 
were  indistinct.  No  changes  in  the  meninges  of  the  cord  or 
brain  were  noted.  The  brain  weighed  1,01.5  grams.  A  spicule 
of  bono  2   iiini.  A\i<lo  and    1..")   iiiiii.   tliiek   was  found   in   one  of 


Fig.    3. — Case    1     (from    microphotograph).— Pons,    rerivascular 
infiltration. 


the  Sylvian  fissures.  A  few  small  hemorrhagic  spots  weie 
seen  in  the  pericardium.  There  was  moderate  congestion  and 
edema  of  the  lungs.  The  spleen  was  of  normal  size,  soft  and 
hyperemic,  with  distinct  Malpighian  bodies.  The  right  testicle 
was  small  and  undescended,  the  left  one  correspondingly  en- 
larged. Tliere  was  no  glandular  onlargonient  and  no  other 
gross  changes. 

Histologic  Ejcdinination. — Dr.  Wells  informed  me  that  the 
various  organs  outside  of  the  nervous  system  showed  prac- 
ticallx    no   cliaiiiios.      Tliero   was   sonu'   hvaline   degeneration   of 
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the  arteries  of  the  spleen  and  a  peculiar  form  of  compensatory 
hypertrophy  of  the  left  testicle. 

Bacteriologic  Examhiation. — This,  unfortunately,  largely 
miscarried.  A  small  Gram-negative  bacillus  and  a  Gram- 
staining  coccus  without  characteristic  grouping  were  found  in 
cultures  from  the  fluid  of  the  lateral  ventricle,  but  the  cul- 
tures died  before  identification  of  the  organisms  had  been 
made. 

Histologic  Examination,  of  the  Nervous  System. — The  cord: 
There  was  intense  inflammation  throughout  its  length,  involv- 
ing both  gray   and  white  substance,  but  the  former  more   in- 


Fig.  4. — Case  1  (from  microphotograiih). — (Iplio  thalamuM.  I'eri- 
vascular  and  diffuse  inflammation. 

tensely.  Large  collections  of  mononuclear  round  cells  were 
found  about  the  vessels.  The  latter  were  dilated  and  en- 
gorged with  blood.  The  pia  also  showed  engorgement  and  peri- 
vascular infiltrations.  The  ganglion  cells  were  largely  de- 
stroyed. The  normally  clear  outline  of  the  anterior  horns  was 
lost.  Stains  for  bacteria  were  negative.  There  was  no  well 
defined  change  in  IVIarchi's  specimens. 

The  Bulb:  Here  also  large  perivascular  infiltrations  were 
seen,  but  there  was  less  diffuse  inflammation  and  the  nerve 
structures  are  well  preserved. 
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The  Pons:  The  perivascular  collections  were  smaller  and 
less  numerous  than  in  the  bulb. 

The  Optic  Thalamus:  Numerous  perivascular  collections  of 
mononuclear  cells  Avere  seen. 

The  Cerebellum:  One  piece  examined  showed  no  inflamma- 
tion. 

Motor  Cortex:  Perivascular  infiltrations  were  seen  in  the 
pia,  dipping  into  the  sulci.  There  was  no  sign  of  inflamma- 
tion in  the  brain  tissue. 

Case  2. — History. — The  material  was  obtained  from  Dr. 
Charles  E.  Sears,  of  Wallace,  Idalio.  The  patient  was  a  girl 
two  years  and  three  months  old,  who  previously  had  been  in 
perfect  health.  On  May  2,  1908,  she  was  noticed  to  stumble 
frequently,  and  toward  evening  she  fell  several  times.  The 
next  day  the  muscles  of  the  back  and  arms  rapidly  grew  weak, 
and  toward  evening  she  had  almost  complete  paralysis  of  the 
trunk,  neck  and  extremities  and  also  difficulty  in  swallowing. 
On  the  third  day  the  temperature  ranged  between  100  and  101 
degrees.  The  pulse  gradually  increased  in  frequency  from  110 
to  132  and  became  irregular  at  4  p.  ui.  At  the  same  time  the 
breathing  became  diaphragmatic  and  very  rapid  and  there 
were  frequent  choking  spells.  Tliere  were  no  ocular  symptoms. 
She  was  conscious  to  the  last  and  died  at  7  p.  m. 

Aufopsi/. — This  was  performed  by  Dr.  Sears  twenty-six  hours 
after  death.  No  gross  changes  were  found  in  any  of  the  or- 
gans. The  brain  and  cord  were  placed  in  10  per  cent,  form- 
alin. At  the  autopsy  a  large  tick  was  found  attached  to  the 
back  of  the  head.  It  was  alive  and  surrounded  by  clots  of 
blood.  On  account  of  the  role  played  by  ticks  in  Rocky  Moun- 
tain spotted  fever  this  tick  was  sent  to  Dr.  H.  T.  Eicketts, 
who  then  was  at  Missoula,  ^Montana,  studying  this  disease. 
He  reported  that  this  tick  did  not  carry  the  contagium  of 
spotted  fever.  Dr.  Sears  states  that  spotted  fever  never  oc- 
curs in  the  part  of  Idaho  (City  of  Wallace)  from  which  this 
case  came.  Dr.  Sears  further  informs  me  that  two  years  pre- 
viously there  were  twelve  cases  of  acute  anterior  poliomyelitis 
in  a  village  a  few  miles  north  of  Wallace  and  that  three  years 
ago  there  were  two  oases  of  Landry's  paralysis  in  neighboring 
towns.  Tliere  also  has  been  an  epidemic  of  meningitis  east 
of  Wallace,  on  the  western  slope  of  the  mountains. 

The  cord  and  l)rain  stem  were  obtained  by  me  for  examina- 
tion. 

Hi^-t(ilo(iic  Ex<i))i  ilia  lion. — The  vessels  of  the  spinal  pia  were 
distended  and  filled  with  blood.  In  the  sacral  region  there 
was  a  sliglit  incrt^ase  in  colls  about  a  vessel  in  the  posterior 
median  septum.  The  numerous  vessels  in  the  roots  forming 
the  Cauda  equina  were  distended  with  blood.  In  the  lumbar 
region  a  small  collection  of  mouoiuulear  cells,  rather  larger 
tlian   lyMi])h(xytes.  was   seen   williiii   one   of   the   anterior   roots. 
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Sections  were  made  from  half  a  dozen  levels  of  the  cord,  but 
the  only  change  found  in  its  substance  was  marked  hyperemia. 
Aside  from  considerable  tigrolysis  of  the  anterior  horn  cells 
no  cell  changes  were  seen  so  far  as  can  be  made  out  in  Nissl 
specimens  of  formalin-hardened  material.  Weigert-Pal  and 
Marchi  specimens  were  of  normal  appearance.  No  changes 
were  found  in  the  bulb,  but  in  the  median  raphe  of  the  pons 
near  the  ventral  surface  a  vein  was  found  along  the  inner 
wall  of  which  leucocytes  were  closely  packed,  and  leucocytes 
were  also  seen  to  infiltrate  the  wall  itself.  About  half  of  the 
leucocytes  were  polymorphonuclear. 

REMARKS. 

Case  1  is  easily  seen  to  belong  to  that  group  of  cases 
of  acute  ascending  paralysis  which  depend  on  acute 
anterior  poliomyelitis  but  in  which  the  inflanunaton' 
changes  are  also  found  to  involve  the  white  substance 
of  the  cord  and  tlie  meninges,  bulb,  pons  and  basal 
ganglia  as  well.  Case  2,  in  which  tlie  disease  only  lasted 
forty-eight  hourSj  presents  very  few  changes,  but  those 
found  are  similar  in  nature  to  those  in  Case  1,  namely, 
hyperemia  and  pevivascuhir  cellular  infiltrations. 

Read   Oct.   12,    1908. 
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COMPLEMENT  FIXATION  IN  SCARLET 
FEVER. 

n.  E.  EOOERS. 
(From    Memorial    Institute    for    Infectious    Diseases.    Chicago.) 

The  complement  fixation  reaction  of  Bordet  and 
Gengou,  which  depends  in  principle  on  the  fact  that 
the  complement  may  he  nullified,  as  it  were,  or  "di- 
verted," by  the  interaction  in  a  hemolytic  mixture  of 
an  antibody  and  antigen — at  least  so  it  is  believed  at 
present — has  received  extensive  application  of  late.  Par- 
ticularly is  this  true  of  its  special  adaptation  by  "Wasser- 
mann  as  a  diagnostic  method  in  syphilis.  It  has  been 
sought  to  establish  a  similar  reaction  for  streptococcus 
with  serum  from  scarlet  fever  patients.  Foix  and  Mal- 
lein/  using  large  fixed  amounts  of  scarlet  fever  serum 
(1  c.c.)  and  varying  amounts  of  broth  culture  of  strep- 
tococcus, succeeded  in  getting  a  positive  reaction  in  ten 
of  twelve  cases.  Lieverato,-  too,  by  this  means,  found 
in  scarlet  fever  antibodies  for  streptococcus  and  for  no 
other  organism.  "WHiile  so  far  not  so  successful,  I  have 
succeeded  in  getting  positive  reactions  in  a  certain  num- 
ber of  cases.  The  streptococcus  used  was  obtained  from 
the  ear  discharge  of  a  scarlet  fever  patient.  It  was  fur- 
nished me  by  Dr.  Walker. 

The  hemolytic  serum  was  from  the  rabbit.  The  nor- 
mal rabbit  serum  was  found  to  be  lytic  for  sheep's  cor- 
puscles, but,  in  order  to  heighten  this  action,  the  animal 
was  repeatedly  injected  with  a  suspension  of  washed 
sheep's  corpuscles  in  salt  solution.  In  this  way  the 
lytic  power  of  the  serum  was  about  doubled.  As  the 
serum  of  the  rabbit  was  being  used  while  the  immuniz- 
ing process  was  being  carried  on,  it  was  necessary  to 
ascertain  for  each  successive  drawing  of  serum  the 
minimum  quantity  necessary  to  cause  lysis  of  a  given 
quantity  of  sheep's  corpuscles  in  a  given  time.  More- 
over, the  streptococcus  itself  was  found  to  inhibit  hcjuol- 
ysis  to  a  slight  degree,  so  that  the  standardizing  mix- 
tures were  made  up  with  the  addition  of  as  much  strejv 
tococcus  suspension  as  it  was  desired  to  use  later. 

1.  Foix  and   Mallein  :    Presse  m6d.,    10<>7.   xv.   777. 

2.  Livlerate:    Cazz.  d.  esped.  e.  cUu..   I'.>(t7.   Ixxxi. 
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The  corpuscles  (sheep)  were  washed  three  or  four 
times  and  made  up  to  a  5  per  cent,  suspension  in  salt 
solution.  I  first  attempted  to  obtain  the  reaction,  using 
a  broth  culture  of  streptococcus,  twenty-four  to  forty- 
eight  hours  old,  for  my  suspension.  It  was  found  that 
the  addition  of  this  in  itself  sufficed  to  prevent  hemol- 
ysis. Control  tests  with  sterile  broth  revealed  the  fact 
that  this  alone  would  prevent  hemolysis  in  the  mixture 
in  the  proportion  of  0.03  c.c.  of  broth  to  0.5  c.c.  of  cor- 
puscles. This  is  somewhat  interesting  in  view  of  the 
fact  that  Foix  and  Mallein  used  broth  cultures  of  the 
organism  as  their  antigen,  in  as  large  quantities  as  0.3 
c.c.  Subsequently  a  suspension  in  5  to  10  c.c.  of  salt 
solution  of  a  twenty-four-  to  forty-eight-hour  growth  of 
streptococcus  on  a  blood-agar  slant  was  used.  At  first 
small  quantities  of  the  unmodified  scarlet  fever  serum 
were  used.  As  negative  results  were  obtained  in  this 
way  in  four  or  five  cases,  larger  quantities,  up  to  .5  c.c, 
were  used.  The  results  obtained  in  one  case  are  shown 
in  the  following  data : 

Streptococcus  suspension,  twenty-four  hours  blood-agar  slant, 
suspended  in  5  c.c.  salt  solution.  0.2  c.c.  per  tube. 

Rabbit  serum,  0.25  c.c. 

Scarlet  fever  seiiim,  drawn  on  the  twelfth  day  of  disease, 
varying  quantities,  adjusted  to  constant  volume  with  salt  solu- 
tion. 

These  components  were  mixed,  incubated  at  37  de- 
grees for  three  hours,  0.5  c.c.  of  suspension  of  a  sheep's 
corpuscles  added,  and  the  whole  incubated  for  an  addi- 
tional hour. 

With  0.5  c.c.  of  scarlet  fever  serum,  complete  hemolysis. 

With  0.25  c.c,  complete  hemolysis. 

With  0.125   c.c,  partial   hemolysis. 

With  0.0625  c.c,  partial  hemolysis. 

With   0.0-3125  c.c   partial   hemolysis. 

With  0.015625  c.c,  and  all  higher  dilutions,  complete 
hemolysis. 

The  most  obvious  explanation  of  such  results  is  that 
the  larger  quantities  of  the  serum  themselves  furnished 
sufficient  complement  to  more  than  compensate  for  what 
deviation  might  have  occurred.  So  that  the  experiment 
was  next  tried  of  first  heating  the  scarlet  fever  serum 
to  60  degrees  for  ten  minutes  to  destroy  the  comple- 
ment normally  present  in  this  serum.  Eesults  were  as 
follows : 
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0.25  c.c.  scarlet  fever  serum,  no  hemolysis. 
0A2')  c.c.  scarlet  fever  serum,  very  slight  hemolysis. 
().002;>  c.c.   scarlet  fever  serum,  partial  hemolysis. 
l).O.U25  c.c.  scarlet  fever  serum,  2>artial  hemolysis. 
0.015025  c.c.  scarlet  fever  .serum,  almost  complete  hemolysis. 
0.0078125  c.c.  scarlet  fever  seriiin,  and  all  liigher  dilutions, 
complete  hemolysis. 

The  scarlet  fever  serum  iii  these  tests  was  obtained 
from  a  typical  case  in  an  adult. 

Similar  tests  were  now  tried  with  other  scarlet  fever 
patients.  Owing  to  the  comparatively  large  quantities 
of  serum  used,  I  was  obliged  to  confine  myself  to  adult 
patients.  In  one  case,  serum  dra^^Ti  on  the  sixteenth 
(lay  of  the  disease,  total  inhibition  was  obtained  with 
0.1  of  heated  serum;  in  another  case,  serum  drawn  on 
the  twentieth  day,  with  0.2  c.c.  In  three  other  cases, 
serum  drawn  about  the  seventeenth  day,  partial  hemol- 
ysis was  obtained  with  0.2  c.c. — i'n  one  of  these  eases 
almost  complete  with  this  amount. 

Two  specimens  of  noraial  Inmian  serum  liad  no  in- 
hibiting action. 

As  these  results  were  not  wholly  satisfactorv,  the  ex- 
periment of  destroying  the  complement  of  the  rabbit 
serum  and  substituting  for  it  a  smaller  quantity  of 
guinea-pig  serum,  was  tried.  The  results  in  general 
were  approximately  as  before,  though  possibly  somewhat 
more  delicate.  Thus,  the  serum  that  in  the  preceding 
attempt  gave  almost  complete  lysis  with  0.2  c.c.  now 
gave  slight  lysis  with  0.25  c.c.  Three  other  specimens 
of  scarlet  fever  serum,  however,  resulted  quite  nega- 
tively. These  were  drawn  on  the  thirty-fourth,  eleventh 
and  fourteenth  days  of  the  disease. 

One  of  these  sera  was  used  in  the  following  experi- 
ment, the  idea  being  to  permit  any  possible  deviation 
to  occur  before  any  hemolytic  action  began.  In  one 
tube  was  placed  the  test  serum  heated.  -{-  0.1  c.c. 
guinea-pig  serum  -|-  0.2  c.c.  of  streptococcus  suspen- 
sion.   This  was  incubated  for  four  hours. 

The  sheep's  corpuscles  were  meantime  sensitized  by 
incubating  for  three  hours  with  0.2  their  volume  of 
heated  rabbit  serum;  they  were  then  washed  once  and 
resuspended   to  original   volume. 

These  washed,  sensitized  cor]nisiles  were  now  added 
in  proper  (piantily  to  tlie  content  of  the  first  tube,  and 
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the  whole  inc-iibated  for  another  hour.  This  more  com- 
plicated procedure  again  resulted  negatively. 

It  will  be  seen  that  I  obtained  a  rather  rough  positive 
reaction  in  a  certain  proportion  of  my  cases,  but  that 
the  reaction  was  not  obtained  in  all  cases. 

It  is  purposed  to  continue  this  work  farther  in  order 
to  demonstrate  more  clearly  as  far  as  possible  by  this 
method  the  role  of  streptococcus  in  scarlet  fever. 

Read  Oct.  12.  1908. 


PHAGOCYTIC   IMMUNITY   AND   THE   THEEA- 

PEUTIC  INJECTION  OF  DEAD  BACTERIA 

IN  ENDOCARDITIS.* 

A  PRELIillXARY  EEPORT. 

(^From    the    Dane    Billings'    Fellowship   in    Medicine.    Rush    Medical 

College  and  the  Memorial  Institute  for  Infectious 

Diseases,    Chicago). 

E.  C.  ROSEXOW. 

IXTRODCCTIOX. 

Our  knowledge  of  the  factors  which  determine  the 
localization  of  micro-organisms  on  the  endocardium  in 
endocarditis,  their  maintenance  and  the  means  of  de- 
fense on  part  of  the  host,  is  still  obscure. 

It  is  not  difficult  to  understand  how  the  endocardium 
becomes  involved  during  lobar  pneumonia  with  its  pneu- 
mococcemia  or  in  septicopyemic  conditions  due  to  the 
streptococcus  or  stajDhylococcus.  In  fact,  in  these  cases 
this  is  what  we  would  occasionally  expect.  The  cases 
of  endocarditis,  on  the  other  hand,  that  develop  insidi- 
ously from  no  demonstrable  source  of  infection,  or  one 
which  is  slight  and  which  run  a  more  chronic  and 
milder  course,  are. more  difficult  to  understand. 

In  fourteen  cases  of  pneumococcus  endocarditis  of 
the  latter  type,  the  pneumococci  isolated  from  the  blood 
before  and  after  death  were  readily  taken  up  in  vitro 
by  leucocytes  in  the  patient's  and  normal  blood.  They 
possessed  no  or  very  slight  virulence  to  animals.  This 
observation  was  made  also  in  a  case  of  staphylococcus 
endocarditis. 

*  I  wish  here  to  express  my  gratitude  especially  to  Dr.  Billings 
in  whose  service  all  but  three  of  the  cases  occurred,  to  Drs.  Sippy. 
Herrick  and  Clark  for  one  case  each,  and  to  Dr.  Hektoen  for  aid 
in   the    work. 
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The  pneumococci  isolated  from  the  blood  in  lobar 
pneumonia,  on  the  other  hand,  uniformly  resist  phago- 
cytosis and  possess  a  correspondingly  high  grade  of 
virulence  to   animals.^ 

How  do  the  mici'o-organisms  in  endocarditis  of  this 
mild  type  protect  themselves  in  the  blood  and  endo- 
cardium and  ultimately  cause  death  when  they  seem  to 
be  without  virulence,  while  those  in  pneumonia  with 
their  high  grade  of  virulence  are  usually  destroyed  and 
recovery  the  rule? 

The  object  of  this  study  was  primarily  to  explain,  if 
possible,  the  mechanism  involved  in  these  and  other 
allied  questions  and  to  determine  the  effect  of  the  thera- 
peutic injections  of  dead  bacteria  in  endocarditis.  A 
full  report  of  the  experiments  will  appear  later. 

CONSIDERATIOX   OF   CASES. 

Clinically  the  cases  are  all  characterized  by  a  sub- 
acute course;  and,  while  they  must  be  regarded  as  cases 
of  malignant  endocarditis  in  that  the  patients  all  suc- 
cumbed to  the  infection,  they  should  properly  be  classed 
under  the  group  designated  in  Osier's  recent  communi- 
cation as  chronic  septic  endocarditis.  All  but  three 
occun-ed  in  patients  between  15  and  29  years  of  age. 
The  occupation  of  all  was  chiefly  indoors.  Six  of  each 
sex  were  alTccted.  In  nine  cases  the  original  source  of 
the  infection  could  not  be  determined,  in  one  it  seemed 
to  l)c  an  attack  of  tonsillitis,  in  another  the  most  prob- 
able source  was  pyorrhea  alveolaris,  while  in  still  an- 
other it  was  an  abscess  of  the  alveolus  and  tooth.  The 
exact  duration  of  the  process  could  not  be  accurately 
determined,  but  it  probably  ranged  from  four  to  twelve 
months  or  more  in  the  various  cases.  The  blood  cul- 
ture was  the  means  of  making  an  early  positive  diag- 
nosis ill  iilnutst  nil  of  the  cases.  The  making  of  a  cor- 
rect diagnosis  on  the  clinical  grounds  in  most  of  the 
cases  was  difficult  because  of  the  insidious  onset,  the 
chronicitv  and.  most  of  all,  because  the  acute  process 
was  engrafted  on  an  old  valvular  lesion  in  seven  cases. 
Tn  three  this  point  could  not  be  definitely  settled,  while 
in  four  no  definite  heart  lesion  was  present.     Of  the 

1.   Rosenow  :       Human    Pneumococcal    Opsonin    and    the    Anti- 

Opsonic    Substances    in    Virulent    Pnoumococci.    Jour.    Infect.    Dls., 
1007,   p,   2Sr.. 
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four  last  mentioned  there  was  a  definite  source  of  in- 
fection in  two,  while  in  the  other  two  there  was  none. 
Petechial  hemoiThages  in  the  skin,  one  of  the  much 
sought-for  signs  in  endocarditis,  occurred  late  in  nearly 
every  one  of  the  cases,  long  after  the  blood  showed 
pneumococci.  Probably  the  most  constant  feature  was 
the  development  of  a  high  grade  of  anemia  of  the  sec- 
ondary type.  This  was  most  pronounced  in  the  cases 
which  ran  a  more  chronic  course.  A  persistent  leucocy- 
tosis  was  present  in  only  four  of  the  cases;  the  rest 
showed  little  or  only  temporary  increase  in  the  number 
of  leucocytes.  The  leucocytosis  was  excessively  high  in 
the  case  of  peculiar  staphylococcus  endocarditis,  going 
to  120,000  just  before  death.  Definite  chills  occurred 
only  rarely,  and  in  no  case  in  which  chills  seemed  to 
mark  the  onset  of  the  disease.  Early  the  fever  was  re- 
mittent in  t}^e.  In  some  patients  the  temperature  was 
practically  normal  for  weeks  and  then  showed  an  after- 
noon rise  for  a  short  period.  Later,  as  embolism  and 
petechial  hemorrhages  occurred,  the  fever  took  on  a 
septic  or  intermittent  type  and  was  associated  with 
sweats. 

Autopsies  were  obtained  in  six  of  the  cases.  Ana- 
tomically the  valvular  lesions  were  all  characterized  by 
huge  vegetative  growths  on  the  valves  involved.  Usually 
the  surface  of  the  vegetations  were  studded  with  recent 
small  necrotic  areas  and  ulcers.  The  infarcts  found 
showed  no  suppuration. 

BLOOD  CULTURES. 

It  is  an  accepted  fact  that  fluid  media  are  more  effi- 
cacious than  solid  media  in  routine  blood  cultures.  All 
observers  have  obtained  a  higher  percentage  of  positive 
results  by  this  means  in  pneumonia,  typhoid  fever  and 
septic  processes  generally.  In  endocarditis  of  the  type 
under  consideration,  on  the  other  hand,  solid  agar 
media  have  given  positive  results  repeatedly  when  the 
cultures  in  broth  and  milk  remained  sterile.  For  this 
and  for  the  reason  that  the  latter  method  is  a  means 
of  obtaining  a  knowledge  of  the  number  of  bacteria 
circulating  in  the  blood,  the  importance  of  making  in- 
oculations in  broth  and  liquid  and  solid  media  in  all 
cases  in  which  endocarditis  is  suspected  may  be  empha- 
sized.    Eepeated  cultures  in  a  number  of  cases  show 
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that,  Avhile  the  bacteriemia  is  constant,  the  number  of 
bacteria  is  never  very  great.  Tlie  number  of  colonies 
varied  between  four  and  two  tliousand  per  cc.  of  blood. 
The  organisms  isolated  from  the  blood  "before  and  after 
death  are  undoubtedly  the  pneumoooccus  in  all  but  one 
case,  which  yielded  a  staphylococcus  with  certain  pecu- 
liarities. The  pneumococci  isolated  arc  quite  different 
from  those  isolated  from  the  blood  in  lobar  pneumonia. 
As  above  stated,  they  are  freely  susceptible  to  phago- 
cytosis when  isolated  and  possess  practically  no  viru- 
lence to  animals.  They  grow  tightly  to  the  surface  of 
the  blood  agar  and  in  clumps  in  broth  and  in  the  fibrin 
clot  of  the  blood  culture  in  broth.  These  properties 
ai-('  more  ])ro]iounced  in  some  strains  than  others,  and 
in  oue  case  became  more  pronounced  as  time  went  on. 
Tliey  are  lost  sooner  or  later  on  artificial  cultivation  and 
on  animal  inoculations,  the  organisms  then  taking  on 
the  eliaracteristics  of  typical  pneumococci. 

axi:m  al  experiments. 

Tlio  characteristics  just  mentioned  are  believed  to  be 
environmental  modifications  and  to  bear  a  close  rela- 
tion to  the  al)ility  of  the  organisms  to  produce  endo- 
carditis. By  inoculations  into  animals  of  huge  doses 
of  the  organisms  before  the  special  characteristics  are 
lost,  endocarditis  resulted  without  injury  of  the  valves 
in  case  of  all  of  the  strains  tested  (six),  endocarditis 
being  produced  in  sixteen  ral)l)its  without  injury  of  the 
valves.  Perieard'itis  developed  in  eveiw  instance  in 
which  the  endocardium  was  involved.  This  was  quite 
independent  of  the  place  of  inoculation.  The  special 
affinity  these  organisms  had  for  the  endocardium,  peri- 
cardium and  the  intima  of  the  blood  vessels  is  striking, 
intraperitoneal  and  usually  subcutaneous  injections  as 
well  cause  no  lesions  in  these  regions,  but  produce  a 
pericarditis  and  endocarditis  instead,  especially  when  a 
simultaneous  dose  is  injected  intravenously.  In  order 
to  produce  endocarditis  it  was  necessary  to  inject  huge 
doses,  and  preferably  into  different  regions  of  the  body. 
The  animals  recovered  promptly  from  the  immediate 
elfects  of  the  injection.  Blood  and  peritoneal  cultures 
at  tlie  end  of  two  or  tluw  days  were  sterile.  Later,  in 
two   or    )lii-ee    wet'ks    after    the    valvular    lesion    became 
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pronounced,  a  loss  of  weight,  fever  and  dyspnea  occur, 
and  in  some  instances  a  definite  heart  murmur  devel- 
oped. 

After  the  special  characteristics  were  lost,  it  Avas  no 
longer  possible  to  produce  endocarditis.  The  experi- 
mental production  of  endocarditis  in  the  past  has  been 
considered  quite  impossible  without  trauma  to  the 
valves.  The  earlier  attempts  all  failed  probabl}^  because 
the  organisms  were  inoculated  too  long  after  isolation 
and  injected  in  too  small  doses. 

THE   OPSOXIC   IXDEX   AXD   THE   THERAPEUTIC   IXJECTIOX 
OF    DEAD    BACTERIA. 

Early  the  opsonic  index  is  usually  normal  or  a  little 
above,  depending  on  the  presence  or  absence  of  exten- 
sion or  accidents,  such  as  thrombosis  and  embolism. 
Toward  the  end.  it  falls  far  below  normal.  Four  cases 
showed  a  rise  before  death.  The  injection  of  the  ho- 
mologous dead,  organisms  early  in  these  cases  is  fol- 
lowed in  twenty-four  and  forty-eight  hours  by  a  rise 
in  the  opsonic  index,  and  in  the  leucocytes  usually  there 
was  also  a  corresponding  rise  in  temperature.  Clini- 
cally no  change  for  the  better  or  worse  could,  be  noticed 
so  long  as  the  index  was  up  and  the  general  condition 
of  the  patient  good.  Later,  however,  after  the  patient's 
condition  was  poor  and  the  opsonic  index  far  below 
nonnal,  the  rise  in  leucocytes  and  opsonic  index  was 
associated  with  a  drop  in  the  temperature  and  a  definite 
improvement  in  the  general  condition.  The  rise  in  the 
opsonic  index  and  in  the  number  of  leucocytes  follow- 
ing the  injection  of  dead  bacteria  is  apparently  not 
associated  with  the  reduction  in  the  bacteria  circulating 
in  the  blood. 

A  painstaking  study  of  the  method  Idv  whicli  the  bac- 
teria in  these  cases  seem  to  protect  themselves  against 
the  antibodies  of  the  host  may  be  briefly  summarized : 

1.  By  cultivation  in  the  serum  and  blood  of  the  pa- 
tient the  organisms  acquired  a  resistance  to  opsonifica- 
tion  and  phagocytosis  instead  of  an  increased  suscep- 
tibility. 

2.  They  usually  grow  more  rapidly  in  the  patient"? 
serum  than  in  normal  serum. 

3.  "^ATiile  leucocytic  normal  blood  had  a  marked  bac- 
teriolj-tic  effect  due  to  phagocytosis  and  intraleucocytic 
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destruction,  the  patient's  blood  containing  the  same 
number  of  leucocytes,  the  serum  having  high  opsonic 
index  often  had  no  bacteriolytic  action.  This  seemed 
not  wholly  due  to  the  lack  of  phagocytosis,  but  to  the 
inability  of  the  leucocytes  to  destroy  the  bacteria  after 
tliey  had  been  taken  up. 

CONCLUSIONS. 

1.  The  blood  culture  in  endocarditis  is  the  best 
means  of  making  an  early  diagnosis.  It  should  always 
be  made  for  the  identification  and  study  of  the  infecting 
organism  as  well  as  for  prognostic  reasons.  Barring 
accidents,  the  greater  the  virulence  the  more  grave 
the  prognosis. 

2.  The  therapeutic  injection  of  dead  bacteria  in  endo- 
carditis has  very  little  influence  on  the  course  of  the 
disease  until  late  in  the  case,  when  there  is  a  tem- 
porary improvement  following  the  injections. 

3.  A  very  close  relation  exists  between  the  biologic 
character  of  these  organisms  and  their  ability  to  pro- 
duce endocarditis  in  the  class  of  cases  observed. 

4.  The  organisms  isolated,  while  of  practically  no 
virulence  to  animals  and  susceptible  to  phagocytosis  on 
cultivation,  appear  to  immunize  themselves  against  the 
antibodies  produced  by  the  host  and  thus  to  overcome 
the  resistance  of  the  latter. 

Eead  Oct.   12,   1008. 


INTUSSUSCEPTIOK     CAUSED     BY     SUBPERI- 
TONEAL LIPOMA  OF  THE  JEJUNUM. 
H.  G.  WILLARD. 

History. — For  seven  days  previous  to  coming  into  the  hos- 
pital the  patient,  an  Italian  workman  aged  30.  suffered  from 
obstinate  constipation  with  gradually  increasing  general  ab- 
dominal pain  and  tympanites.  On  adiui<>ion  the  abdomen  was 
greatly  distended,  tympanitic  and  generally  tender  on  pres- 
sure, but  there  was  no  d\ilness  or  evidence  of  fluid.  There  were 
marked  peristaltic  waves. 

Examination. — By  the  rectum  this  sliowed  a  collapseil  and 
empty  bowel.  Leucocytes,  9,000;  urine  normal;  pulse  and 
temperature  slightly  above  normal.  The  patient  vomited  the 
cathartics  given  him,  but  otherwise  there  was  no  vomiting. 
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Operation, — On  the  second  day  after  admission  operation 
was  made.  There  was  a  considerable  amount  of  turbid  fluid 
with  fibrinous  flakes  in  the  abdominal  cavity.  In  the  left 
flank  an  elongated  mass  involving  the  jejunum  was  removed 
by  intestinal  resection,  the  intestinal  ends  being  reunited.  The 
cavity  was  flushed  with  normal  salt  solution  and  capillary 
drainage  inserted. 

Postoperative  History. — The  jjatient  made  an  uneventful  re- 
covery with  the  exception  that  three  weeks  after  the  operation 
there  was  some  evidence  of  a  moderate  degree  of  left  femoral 
thrombosis  and  a  right  serofibrinous  pleuritis.  He  is  now  at 
work  as  a  miner. 


Subperitoneal    lipoma    of   the   .iejunum. 

Specimen. — This  shows  a  typical  descending  intussusception 
evidently  caused  by  a  tumor  projecting  into  the  lumen  of  the 
bowel  and  dragging  the  intussusceptum  with  it.  Microscopically 
the  tumor  is  composed  of  typical  fatty  tissue,  and  from  the 
arrangement  of  the  muscular  and  serous  layers  of  the  bowel 
it  is  evident  that  it  was  originally  a  subserous  lipoma. 

It  is  of  interest  to  note  that  the  patient  had  two  miki 
attacks  of  intestinal  obstruction,  six  and  twelve  months 
respectively,  previous  to  the  last  attack. 

Read  Oct.  12,  1908. 


THE    PHAGOCYTIC    DESTEUCTIOX    OF    CER- 
TAIN BACTERIA. 

LUDVIG  HEKTOEN. 
In  an  article  entitled  "Ueber  Hamolysine,  Bakteri- 
olysine  und  Opsonine/"^  Banmgarten  discusses  the 
question  of  destruction  of  bacteria  by  leucocytes  after 
intraleucocytic  ingestion.  He  expresses  the  belief  that 
direct  microscopic  observation  affords  onl}'-  doubtful 
proof  of  such  destruction,  and  continues  as  follows : 

1.   Miinchenen   med.   Wchnschr..   .luly   14.    l!»(iS.   Iv.    147r>. 
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Ein  einigermassen  sicherer  Beweis  fiir  eine  erst  durch  die 
Pliagozyten  zustands  {jekommenc  Baktericnal)t<»tiingr  wiire 
wolil  mir  dadurcli  zu  crbringen.  weiiti  pezoifit  werden  konnte, 
dass  ..ie  in  einiT  vchtimmten  Versuchsprobe  gegebene  Anzahl 
waehstunisfiihigor  Koime  durch  die  Einwirkuno:  des  Serums 
allciii  nielit  verriiigert  wird  wold  aber  durch  {rleichzeitige  Ein- 
wirkung  von  Scrum  und  gewachsenen  Lcukozytcn.  Derartige 
\'er«uche  findcn  sicli,  mcines  AVissens,  nur  bei  Hektoen  una 
l\uciliger  angefiihrt.  Haben  nun  auch  diese  Versuche  in  gan- 
zcu  cin  mit  den  Voraussetzungen  der  Opsonintlieorie  uberein- 
stimniondo  Resultat  crgeben,  so  sind  so  doch  so  spiirlich  und 
ill  Einzelnen  mit  Widerspruchen  behaftet  dass  sie  als  eine 
dclinitive  Erledigiuig  der  Frage  nicht  angesehen  werden 
konnen. 

Baumgartcii  then  iiiciitions  certain  experiments  car- 
ried out  in  his  laboratory  in  order  to  throw  light  on 
the  question  wlietlier  bacteria  are  killed  by  phagocytes. 
The  full  details  are  as  yet  not  published,  but  he  states 
that  in  no  case  was  any  evidence  obtained  of  bacteri- 
cidal action  on  part  of  the  leucocytes,  even  though  more 
or  less  extensive  ])]uig()cytosis  occurred  in  all  the  mix- 
tures that  were  used:  Staphylococcus,  tubercle  and 
anthrax  bacilli  and  serum  and  leucocytes  from  human 
beings,  from  rabbits  and  from  pigeons.  His  general 
conclusion  apjiears  to  bo  that  the  results  of  experi- 
ments on  the  bactericidal  effect  of  leucocytes  in  vitro 
afford  no  support  for  Metchnikofl"s  pbagocytic  theory 
as  modified  by  the  opsonic  theory. 

On  account  of  certain  uniformly  positive  result?  ob- 
tained in  our  laboi-atory  from  experiments  undertaken 
to  test  the  l)actericidal  effect  of  leucocytes  in  vitro,  it 
uuiy  be  well  to  direct  attention  to  this  work  again,  more 
especially  since  Baumgarten  seems  inclined  to  minimize 
the  significance  that  I  believe  justly  attaches  to  our 
results  at  least  so  far  as  the  particular  bacteria,  scrum 
and  leucocytes  studies  are  concerned. 

In  the  first  place  T  would  call  attention  to  the  work 
of  (t.  F.  "Ruediger-  on  the  streptococcidal  action  of 
human  leucocytes  and  human  serum. 

A^Hiile  human  serum  alone  has  no  definitely  strepto- 
coccidal  effect,^  Ruediger  shows  conclusively  that  de- 

2.  Further  Studies  on  Streptococcus  Infection.  .Tour.  Infect. 
I>is.,  100."..  ii.  l.-.C.  See  also  .Tour.  .Vin.  Med.  Assn..  ino.">.  xilv.  198. 
and   moo.   xlv.   loS. 

.*?.  See  Weaver  .-ind  UuediRcr  :  Tlie  Kffccts  upon  Streptococci  of 
Blood-Serum  from  Cases  of  Scarlatina.  Trans,  i^liicajio  Tatli.  Soc. 
1003.   V,   28.-.. 
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fibrinated  human  blood,  as  well  as  carefully  washed 
blood  corpuscles  (leucocytes)  +  serum,  have  decided 
destructive  action  on  non-virulent  streptococci.  Washed 
corpuscles  by  themselves  have  no  such  effect.  The 
facts  are  well  shown  in  Table  1. 

TABLE  1. — Strei'tocuccidai.  Actiun  of  Phagocytes. 

Colonies  on  Plates. 
Mixtures.  Immediately.     2  Hrs.  24  Ilrs. 

Washed   corpuscles  +  serum 1,.500  7  21 

Washed  corpuscles  +  NaCl.   Sol 1,700  3,500  Many 

Serum     1.200  1,400  Many 

In  the  next  place  the  work  of  E.  C.  Eosenow*  shows 
that  in  their  behavior  to  human  serum  and  to  leuco- 
cytes non-virulent  i>neumococci  resemble  streptococci 
in  that  they  are  destroyed  by  leucocytes  in  cooperation 
with  serum,  but  not  by  leucocytes  alone,  nor  by  seram 
alone.  This  is  brought  in  in  Table  2,  which  is  merely 
a  simplification  of  one  of  Eosenow's  tables. 

TABLR  2. — P.NEu.Muc'occiDAL  Action  of  Human  Leucocytes. 

Leukocytes  Colonies  on  Plates. 

per'  At  IV2             10  24 

Mi.xtures.                                                            cmm.  Once.  llrs.          llrs.  Hrs. 

crashed   corpuscles   .5    c.c.  -|-  fresh   serum   ..5    c.c. .      44,800  550  10  0 

Vashed   corpusi'les  .5   c.c.  +  f I'esh  serum   .5   c.c.      :51.000  1,050  25                4  0 

Vashed   corpuscles  .5  c.c. -|- fresh  serum   .5   c.c.      20,000  355  ISO            125  0 

V'ashed   corpuscles  .5   c.c.  +  fresh   serum   .5   c.c. .              50  1,000  1,450                t  t 

hashed   corpuscles  .5   c.c. -|- NaCl   Sol.   .5   c.c 28.000  375  320        2,400  t 

•i-esh  serum    1   c.c 080  800         1,400  4,500 

t  =1  Unaccountable. 

It  must  be  noted  that  the  results  obtained  by  Euedi- 
oer  and  by  Eosenow  are  applicable  only  to  non-virulent 
or  mildly  virulent  streptococci  and  pneumococci;  high- 
ly virulent  strains  do  not  take  up  the  opsonin  in  human 
serum,  at  least  not  in  sutficient  degree  to  be  made 
phagocytable  by  human  leucocytes  in  vitro. 

In  some  experiments  of  my  own^  I  have  shown  that 
virulent  anthrax  bacilli  grow  freely  in  normal  dog 
serum  and  in  suspensions  of  dog  blood  corpuscles  freed 
from  serum  by  careful  and  repeated  washing  in  sodium 
chlorid  solution ;  furthermore,  that  they  are  destroyed 
in  defibrinated  dog  blood  and  in  washed  blood  or  exu- 
date mixed  with  normal  serum,  the  bacilli  within  the 

4.  The   Role  of  Phagocytosis   in   the   Pneumococcldal   Action    of 
Pnetimonic  Blood.  Jour.  Infect.  Dis.,   1906.  iii,  683. 

5.  The  Role  of  Phagocytosis  in  the  Anthracidal  Action  of  Dog 
Blood,  Jour.    Infect.   Dis.,  1906,   iii,   102. 
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leucocytes  presenting  the  changes  described  by  Metch- 
nikoff  in  his  early  experiments  on  phagocytosis.  The 
part  taken  by  leucocytes  and  intraleucocytic  destruction 
could  be  brought  out  clearly  by  means  of  plates  made 
with  decreasing  quantities  of  defibrinated  blood  or  leu- 
cocytes, a  fixed  quantity  of  bacilli,  the  total  quantity 
in  all  cases  being  maintained  at  the  same  point  (1  c.c.) 
by  means  of  dog  serum  (see  Table  3). 

TABLE  3. — Diminishing  Dkstrcction  of  Anthkax  Bacilli  with 
Decreasing  Quantities  op  Dog  Corpuscles   (Leuc<jcytes) 

AND    iNCIiKASING    QUANTITIES    OF    DOG    SERDM. 

BacilU  in  total  quantity. 
Mixtures.  At  once.     3  hrs.     5  hrs 

Defibrinated  blood  1  c.c 1,400 

Dofibrinated  blood  .75  c.c.  +  serum  .25  c.c.  1,400 
l)<'lil)iinated  blood  .5  c.c.  +  serum  .5  c.c.  1.400 
Dcfibriimtcd  blood  .25  c.c.  +  serum  .75  c.c.  1,400 
Defibrinated  blood  .125  c.c.  +  serum  .875  c.c.  1,400 
Defibrinated  blood  .062  c.c.  +  serum  .938  c.c.     1,400 

The  same  result  is  obtainable  with  the  washed  leuco- 
cytes and  the  serum  of  aleuronat  pleural  exudates  in 
dogs; 

In  the  case  of  anthrax  bacilli  and  of  pneumococci 
the  destruction  by  leucocytes  and  serum  is  suspended 
if  the  leucocytes  have  been  heated  to  45  C. ;  phagocAio- 
sis  then  does  not  take  place.  ^Vllile  dog  leucocytes 
contain  a  thermostabile  anthracidal  substance®  extrac- 
able  by  water  and  on  autolysis,  we  have  no  evidence 
indicating  that  this  substance  has  any  effect  outride  of 
the  colls  in  the  test-tube  experiment,  and  phagocytosis 
must  be  regarded  as  an  essential  step  in  the  destruction 
in  vitro  of  anthrax  bacilli  by  dog  leucocytes  and  dog 
serum. 

Taking  the  principal  facts  stated  in  the  foregoing 
for  granted.  I  am  quite  unable  to  conclude  otherwise 
than  that  in  the  three  instances  cited  there  is  adequate 
proof  in  favor  of  the  intraphagocytic  destruction  of 
the  sensitized  bacteria  in  vitro  and  that  the  results  of 
the  experiments  naturally  speak  for  rather  than  against 
the  opsonic-phagocytic  theory,  at  least  so  far  as  con- 
cerns streptococcal  and  pneumococcal  infections  in 
man  and  tlio  natural  resistance  to  anthrax  of  dogs  are 
concerned.     Baumgarton  seems  to  regard  opsonificatiou 

6.  Pettersson  :  T'eher  die  hnkteriziden  r>eukoc.vtenstoffe  iind  ihrc 
Rezlelunif;  dnr  iTuninnitiil.  ("cntrnlbl.  f.  nakteriol..  1005.  xxxis. 
DriKinalc.    f_':!. 
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as  a  side-product  of  bacteriolysis,  the  phagocytes  being 
attracted  by  proteins  eliminated  from  the  injured  bac- 
teria and  exercising  their  action  only  toward  dead  or 
damaged  bacteria.  There  is,  however,  no  evidence  that 
streptococci  and  pneumococci  are  seriously  injured  by 
hvmian  serum  in  which  they  multiply  freely,  and  the 
same  is  tiiie  of  anthrax  bacilli  with  regard  to  dog 
serum.  Manifestly  the  opsonic  action  of  a  serum  on 
a  certain  bacterium  at  present  can  not  be  attributed  to 
bacteriolysis  (as  ordinarily  understood)  when  active 
lysin  for  that  bacterium  is  not  present  in  the  serum. 

Read  Nov.  9.  1908. 


TOXIC   EFFECTS  OF  BISMUTH  SUBXITEATE. 
EMIL  G.  BECK,  M.D. 

SUMMARY. 

Bismuth  subnitrate  administered  by  stomach  in  small 
doses  is  harmless. 

In  the  presence  of  certain  bacteria  or  the  feces  of  chil- 
dren, bismuth  subnitrate  Avill  liberate  nitrites,  which 
will  be  absorbed  by  the  intestines  and  eliminated  by  the 
kidneys,  and  if  the  production  is  faster  than  the  elimi- 
nation, methemoglobinemia  may  result. 

In  large  doses  by  the  mouth  bismuth  subnitrate  may 
produce  an  acute  nitrite  poisoning  characterized  by  cya- 
nosis, collapse,  methemoglobinemia,  and  that  may  ter- 
minate fatally. 

Eectal  injection  of  smaller  doses  of  bismuth  sub- 
nitrate may  cause  nitrite  poisoning  much  quicker  and 
more  severe  than  from  oral  administration. 

Children  are  more  susceptible  to  nitrite  poisoning 
from  the  administration  of  bismuth  subnitrate. 

Persons  Avith  intestinal  putrefaction  are  very  sus- 
ceptible to  nitrite  poisoning  when  taking  subnitrate  of 
bismuth  internally. 

After  the  injection  of  large  quantities  of  bismuth 
paste  into  suppurating  sinuses  mild  symptoms  of  nitrite 
intoxication  may  appear. 

The  bismuth  injected  in  these  sinuses  and  encapsu- 
lated will  be  gradually  absorbed  and  may  be  found  in 
the  liver,  spleen,  muscles  and  intestines. 
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The  characteristic  symptoms  of  blackening  of  the 
borders  of  the  gums,  ulcerations  of  mucous  membranes, 
diarrhea,  desquamative  nephritis,  may  appear  several 
Aveeks  following  the  injection  of  the  paste. 

Acute  nitrite  poisoning  is  to  be  regarded  as  distinct- 
ly separate  from  the  more  chronic  bismuth  absorption. 

Radiographers  should  employ  some  other  preparation 
of  bismuth  instead  of  the  nitrate  and  refrain  from  in- 
jections of  subnitratc  into  the  bowels,  especially  if  in- 
testinal putrefaction  is  present. 

Read  Nov.  9,  1908. 


A  REPOET  OF  TWO  EXAMPLES  OF  PRIMARY 
CARCTXOMA  OF  THE  APPEXDIX, 

AVITH  A  DEMOXSTRATION  OF  SPECIMEXS. 

D.  X.  ROBERG. 

Fellow   in   Pathology,   Rush   Medical   College. 
(Presented  by   E.  R.  LeCoiint. ) 

Case  1. — Patient. — W.  B.,  a  German.  71  year.s  old,  entered 
the  Cook  Count}-  Ho.spital  Dec.  18,  1907,  to  the  service  of  Dr. 
Preble.  He  was  greatly  emaciated  and  plainly  somewhat  men- 
tally unbalanced,  possessing  delusions  concerning  domestic  af- 
fairs. 

History. — He  had  done  no  work  for  the  previous  ten  years 
except  looking  after  poultry  and  caring  for  a  small  garden. 
During  this  perio<l  he  had  been  repeatetlly  ill,  but  definite  ac- 
coimts  of  these  illnesses  were  not  obtainable  either  from  him 
or  the  relatives.  For  a  year  previous  to  his  admission  to  the 
hospital  lie  had  been  growing  steadily  weaker  and  thinner  and 
his  abdomen  had  slowly  enlarged.  When  he  was  admitted  it 
was  noticed  that  he  was  tall,  gaimt,  quite  emaciated  and  very 
weak,  with  a  cliest  rather  barrel-shaped  toward  the  abdomen; 
that  the  epigastric  region  and  lateral  parts  of  the  abdomen 
were  distended  and  through  the  thin  abdominal  wall  many 
firm  nmlular  masses  were  readily  felt.  For  nearly  a  month 
his  stay  in  the  hospital  was  unmarked  by  noteworthy  develop- 
ments in  either  the  course  of  the  illness  or  important  revel- 
ations as  to  its  nature.  The  records  of  the  examination  of  the 
tirine,  pulse  and  temperature  contain  no  special  variations 
from  the  normal;  he  slept  well  and  remained  on  "light  diet." 
On  January  13  he  made  two  wounds  in  the  abdomen  with  a 
razor  and  also  cut  his  throat  in  an  attempt  to  commit  .suicide 
and  was  transferred  to  the  surgical  service  of  Dr.  Harris, 
wlicre   these    wounds    were    rejiaircd.      IX^ath    occurreil    twenty- 
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four  hours  later.  With  the  cooperation  of  Dr.  Warren  H. 
Hunter,  coroner's  physician,  a  postmortem  examination  was 
made  and  the  following  anatomic  diagnosis  arrived  at: 

Anatomic  Diagnosis. — Primary  pseudomucinous  ("colloid'") 
carcinoma,  of  the  appendix;  secondary  peritoneal  carcinosis; 
multiple  points  of  stenosis  of  the  gastrointestinal  tract;  sec- 
ondary carcinoma  of  the  lungs,  pleura,  abdominal  and  tracheo- 
bronchial lymph  glands;  suicidal  cut  throat;  mucopurulent 
bronchitis;  anemia  and  emaciation ;  chronic  mitral  endocar- 
ditis; cholelithiasis  and  retention  gall-bladder  cysts,  apical 
pleural  scar;  brown  atrophy  of  the  heart;  edema  of  the  lungs; 
recent  abdomii^a!    wounds. 


Fig.  1. — The  distended  appendix  forming  an  oblong  mass  adher- 
ent to  the  cecum  has  been  opened  lengthwise,  (a)  The  mouth  of 
the   appendix,     (b)    The   opening  at   its   tip  into   the  cecum. 

Autopsy. — ^A  description  of  the  more  important  conditions, 
especially  of  the  appendix,   is   as   follows : 

"Appendix:  This  is  adherent  to  the  posterior  surface  of 
the  cecum  for  its  entire  length.  (Fig.  1.)  It  forms  an  ob- 
long mass  which  is  ciu'ved  to  fit  the  round  surface  of  the 
cecum.  It  is  greatly  dilated  outwardly  away  from  the  cecal 
wall  so  that  the  outermost  convex  border  is  10  cm. 
On  section  its  wall  is  seen  to  be  irregularly  thickened  and  the 
channel  filled  to  distention  with   jelly-like   masses   of  pseudo- 
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mucinous  or  so-called  "colloid  material."  The  mouth  of  the 
appendix  opens  into  the  cecum  close  to  the  ileocecal  valve  and 
(i  mm.  distal  to  its  0])ening  it  is  ballooned  out  rather  abruptly 
so  that  its  diameter  is  1..5  cm.,  which  dimension  persists  until 
close  to  the  tip,  where  it  tapers  abruptly.  There  is  an  open- 
ing between  its  tip  and  the  cecum,  a  communication  between 
the  two  channels  whicii  open  in  the  cecum  3  cm.  distal  to  the 
frenulum  of  the  valve  and  admits  a  small  probe.  In  the 
mucosa  of  the  cecum  about  this  perforation  for  a  distance  of 
1  cm.  the  mucosa  is  eroded  and  in  the  center  colloidal  jelly- 
like masses  similar  to  those  in  the  appendix  are  present.  At 
several  other  points  in  the  colon  the  "colloid"  containing 
tumor  nodules  wliich  studded  the  peritoneum  everywhere 
project  into  the  channel  and  the  mucosa  over  some  is  present 
as  a  thin  membrane  through  which  the  "colloid"  material  is 
visible.     Over  others  it  is  of  normal  thickness. 

"Peritoneal  Cavity:  This  contains  an  abundant  milky  fluid 
and  the  intestinal  loops  are  matted  together  by  firm  ad- 
liesions  formed  by  the  "colloid"  containing  tumor  tissue.  The 
omentum  forms  a  short  appendage  to  the  transverse  colon 
and  is  thickened  by  difl'usely  located  tumor  masses.  In  the 
mesentery  the  tumor  exists  both  as  rather  isolated  nodular 
masses  and  as  a  diffuse  subperitoneal  layer  which  on  section 
resembles  gelatin  or  boiled  sago,  which  has  spread  out  be- 
neath the  peritoneum  so  as  to  form  a  layer  several  millimeters 
thick. 

"Viscera :  There  are  numerous  points  of  stenosis  both  in 
the  small  and  large  bowel,  caused  by  the  tumor  masses  exter- 
nally; one  is  close  to  the  pylorus  in  the  duodenum  and  due 
to  a  retrojieritoneal  lymph  gland  which  is  enlarged  by 
tumor  tissue;  another  is  at  the  junction  of  the  sigmoid  and 
rectum  and  just  witliout  tlie  bowel  at  this  point  there  is  a 
large  tumor  mass  in  the  pouch  of  Douglas.  At  many  other 
places  these  gelatinous  tumor  nodules  and  sheet-like  growths 
arc  present  in  the  peritoneum;  many  occi.r  about  the 
liver,  especially  on  the  lower  surface  of  the  diaphragm.  In 
tlie  lungs  there  are  numerous  hazel-nut -sized  tumor  masses 
oi  gelatinous  consistency,  mostly  near  the  siuface  and  over  a 
region  of  the  costal  pleura  as  large  as  a  palm;  the  pendant 
translucent  clusters  of  jelly-like  growths  resemble  grapes  in 
size,  shape  and  color.  There  are  apparently  no  metastases 
in  the  other  viscera  or  bones,  but  tumor  tissue  is  present 
in  small  iuiuMuits  in  some  of  the  t  laclieo-bronchial  lytn|>h 
glands." 

Case  2. — Mrs.  J.,  a  nuirried  woman,  aged  4(1,  and  the 
mother  of  two  children,  first  consulted  Dr.  O.  T.  Roberg  for 
an  inguinal  hernia  of  the  left  side  on  Jan,  3,  190S, 

Examination. — He  found  a  mass  about  six  by  three  inches 
on  the  right  side.  oi)posite  from  the  ]\ernia,  which  was  readily 
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felt  through  the  thin  abdominal  wan.  This  mass  felt  smooth, 
firm  and  somewhat  elastic,  and  with  some  difficulty  could  be 
displaced  upward  on  the  right  side  to  near  or  under  the 
costal  arch,  then  across  the  abdomen  and  downward  until  it 
occupied  the  left  inguinal  region,  the  region  of  the  hernia. 

Operation. — The  inguinal  hernia  presented  no  special  feat- 
ures, but  in  operating  for  its  cure  several  split-pea-sized 
masses  of  tissue  with  a  gelatinous  appearance  were  removed 
from  the  canal  and  from  the  inguinal  ring  a  thick  mucinous 


Fig.   2. — The  greatly  dilated  appendi.x   is   held   open   to  show  the 
gelatinous  content.     The  tip  is  not  shown. 

fluid  resembling  the  content  of  an  ovarian  cyst  escaped.  Dur- 
ing the  operation  the  mass  previously  described  was  pushed 
onto  the  left  side  where  it  was  found  to  present  the  appear- 
ance of  an  ovarian  cyst,  and  when  the  hernia  was  repaired  a 
laparotomy  incision  was  made  for  its  removal.  A  large 
amount  of  the  thick  gelatinous  material  was  foimd  in  the  peri- 
toneal   cavitv    and    the    mass    described   was    found    to   be    an 
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enormously  dilated  appendix  with  apparently  a  perforation  at 
one  point  through  which  the  gelatinous  content  was  escaping 
into  the  peritoneal  cavity.  The  appendix  was  removed  and 
the  patient  made  an  uneventful  recovery  and  was  well  at  last 
accounts,  eleven  months  after  the  operation.  She  could  give 
no  account  of  any  trouble  witli  tlic  appendix  in  spite  of  care- 
ful questioning. 

Spccinien. — Tliis  amputated  appendix  measures  II  cm.  in 
length  and  in  its  larger  diameters,  which  are  fairly  equal,  G 
cm.  (Fig.  2.)  It  is  roughly  pear-shaped,  the  point  of  ampu- 
tation corresponding  to  the  stem  of  the  pear.  The  apex  is 
bent  slightly  so  that  the  terminal  2  cm.  during  life  were 
directed  more  forward  than  a  longitudinal  axis  of  the  re- 
mainder of  the  appendix  cavity.  It  is  tilled  with  colloid  ma- 
terial and  the  wall  quite  generally  thin,  for  the  most  part  I 
to  2  mm.  in  thickness.  Near  the  bend  mentioned,  which  is  2 
cm.  from  the  tip,  the  Avail  is  thicker,  and  here  the  colloid  or 
mucinous  material  is  found  on  both  sides  of  the  wall,  and 
the  wall,  in  fact,  seems  to  be  entirely  colloid  for  a  small  re- 
gion the  size  of  a  finger-nail,  although  there  is  no  actual 
perforation    of    the    wall. 

Microscopic  examination  of  the  tissues  from  various 
places  resulted  in  demonstrating  the  carcinomatous  na- 
ture of  the  i^eritoneal  metastases  in  both  of  these  pa- 
tients. In  the  first  instance  the  postmortem  examina- 
tion was  abundantly  confirmatorv  and  a  careful  exami- 
nation of  the  gross  anatomic  relations  left  no  doubt  as 
to  the  origin  of  the  process  in  the  appendix  in  spite  of 
the  sliglit  involvement  of  the  colonic  lining  where  the 
tip  of  the  appendix  was  adherent  to  the  colon  and  a 
fistulous  channel  connected  these  two  parts  of  the  l)owel. 

In  the  second  of  these  two  observations,  which  con- 
cerns the  patient  now  living,  the  carcinomatous  nature 
of  the  process  is  well  established  by  the  histologic  struc- 
ture of  the  small  masses  removed  from  the  hernial  canal 
and  by  the  large  amount  of  the  ''colloid"  material  free 
in  the  peritoneal  cavity.  As  for  the  origin  of  the  car- 
cinoma, the  greatly  dilated  a|)j>ondix  and  the  growth  of 
pseudo-mucin-j)roducing  tissui'  through  the  wall  of  the 
sac  formed  by  the  appendix  certainly  indicate  an  origin 
in  the  appendix  as  the  greatest  likeliiiood.  That  the 
course  of  tb.e  disease  in  tiiis  varietv  of  carcinoma  is 
likely  to  be  quite  prolonged  and  the  tumors  as  carci- 
nouuis  are  among  the  h>ss  malignant  forms  are  well 
known.  ^ 

1.    Fenger :   .lour.   .\in.   Mod.   Assn..   1  .'>!SS.  xi.  COG. 


185 

According  to  the  recent  review  by  Yassmer^  of  sixty- 
five  primary  tumors  of  the  appendix,  there  were  in  the 
fifty-two,  of  which  careful  microscopic  examination  had 
been  made,  only  four  of  "colloid"  carcinoma,  an  indi- 
cation that  the  two  additional  instances  here  reported 
represent  relatively  uncommon  forms  of  primary  carci- 
noma of  the  appendix. 

It  seems  pertinent  to  emphasize  the  likelihood  that 
some  of  the  large  "colloid''  carcinomas  of  the  abdomi- 
nal cavity  for  which  no  primary  origin  has  been  found 
in  the  epithelial  structures  of  the  bowel  or  other  adja- 
cent viscera,  tumors  wliicli  have  been  reported  in  the 
literature  under  a  considerable  variety  of  names,  may 
have  had  an  origin  in  the  appendix;  certainly  the  ex- 
tensive adhesions  of  the  intestines  and  other  organs 
produced  by  these  pseudo-mucinous  carcinomas  (to  give 
them  their  correct  designation)  which  fill  up  the  ab- 
domen are  likely  to  leacl  the  examiner  to  overlook  their 
possible  origin  in  the  appendix. 

Finally,  attention  should  l)o  called  to  the  relation  be- 
tween the  so-called  mucocele  of  the  appendix  or  reten- 
tion cyst  and  these  pseudomucinous  carcinomas,  for  the 
resemblance  between  the  diverticulum  of  the  appendix 
filled  with  pseudomucin  shown  recently^  to  the  mem- 
bers of  this  Society  by  Dr.  Herb  and  the  large  dilated 
appendix  removed  by  Dr.  Boberg  with  its  carcinomatous 
transformation  is  very  evident;  the  lesions  apparently 
represent  transition  phases  of  a  single  process. 

2.  Deutsch.   Ztschr.  f.   Chir.,   1908,   xci.  445. 

3.  Tr.   Chicago  Path.   Soc,   1908,   vll,  94. 
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PAPILLOMA  OF  THE   CHORIOID  PLEXUS 

wrrn  hydrocephalus. 

REPORT   OF   A   CASE. 
S.  R.  SLAYMAKER  axd  F.   ELIAS. 

There  are  a  few  reports  o\'  the  careful  examination  of 
growths  from  the  ependyma  of  the  ventricles  or  the 
ehorioid  plexns.  growtlis  largely  patterned  after  this 
vascular  structure  and  variously  inter^n-eted  as  instances 
of  hyperplasia,  papilloma  or  carcinoma.  It  is  a  matter 
of  some  historical  interest  that  Jacobson,  in  editing 
Hilton's  classical  work,  "Eest  and  Pain,"  Seventh  Edi- 
tion, mentions  a  papillary  tnmor  in  the  floor  of  the 
fourth  ventricle  with,  as  a  consequence  of  its  occlusion 
of  that  cavit}-,  an  enormous  dilatation  of  the  lateral 
ventricle  appearing  externally  on  the  brain  like  a  cyst. 
This  observation  and  that  of  Douty^  have  been  omitted 
by  several  writers  who  have  otherwise  fairly  compre- 
hensive reviews  of  the  literature  bearing  on  these 
growths  accompanying  reports  of  additional  cases. 

Douty  described  the  occurrence  in  a  17-year-old  boy 
of  a  tumor  resembling  a  large  purple  mulberry,  soft  and 
fragile  and  attached  to  the  roof  of  the  fourth  ventricle 
by  two  slender  pedicles.  It  completely  blocked  the  flow 
of  cerebrospinal  fluid,  and  caused  hydrocephalus,  a  se- 
quence often  ol)served  in  connection  witli  these  tumors. 
Other  reports  by  Bruch-  and  Guerard'''  have  not  been 
included  in  the  bibliographies  of  several  writers,*  al- 
though  their   descriptions    leave    very    little    room    for 

1.  Brain,  1885-1886.    (8),  409. 

2.  Arch.  f.  physiol.  Hellkunde.  1885,    (14),  77. 

.■^.   BuH.  de  la   Soc.  Anat.  de  Paris,  1850,    (8).  211. 
4.   Cimbal.    Virchow's    Arrhiv.,    inOl.    (166).    289. 
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doubt  that  the  growths  examined  were  of  this  nature. 
Bruch  first  saw  the  growtli  which  lie  considered  as  a 
papillary  carcinoma  ("ZottengeschwiUst'')  when  the 
medulla  was  sectioned.  It  lay  in  the  middle  of  the 
fourth  ventricle  and  had  closed  the  aqueduct  of  Sylvius 
and  pressed  the  vermis  upward,  it  posses-ed  a  villous 
exterior,  was  fragile  and  was  likened  by  Bruch  to  a 
baked  apple  in  appearance:  the  ventricles  were  en- 
larged. Guerard's  account  concerned  a  tumor  the  size 
of  a  hen's  egg  in  the  posterior  horn  of  the  right  lateral 
ventricle,  an  unexpected  discovery  in  the  exauiination 
of  the  body  of  a  girl  of  3  years  who  died  of  measles. 
Anteriorly  it  was  continuous  with  the  chorioid  plexus, 
and  Gueraid  believed  it  possessed  the  same  structure  as 
the  plexus.'  Jx4)ert"  subsecpiently  referred  to  thi-; 
growth  as  an  erectile  tumor. 

The  eonsidei-ation  given  this  i'oi-m  of  brain  tumor 
\)\  Briicbanow'  is  the  oiU'  most  commonly  referred  to 
in  the  reci'Ut  literature.  Since  that  appeared  Saxer^ 
reviewed  tlu'  liteiature,  re-examined  several  of  the  pre- 
viously desei'ibed  tumors  and  added  new  observations. 

Although  these  ependymal  jjapillary  neoplasms  are 
perhaps  not  tlie  rarest  tumors  which  occur  primarily  in 
the  brain,  they  are,  nevertheless,  comparatively  uncom- 
mon, and.  like  so  many  of  the  rare  forms  of  disease, 
the  early  history  of  the  observation  of  these  growths 
will  probably  always  renuiin  somewhat  indefinite  from 
the  incomplete  description  or  tlie  lack  of  atlequate  his- 
tologic examination  accompanying  the  older  reports. 
Some  idea  of  their  rarity  is  afforded  by  tlie  fact  that 
Briicbanow  in  1898  mentions  but  five,  details  of  which 
were  published  before  the  results  of  his  examination  of 
the  growth  subsequently  studied  by  Saxer. 

In  addition  to  the  names  mentioned,  papilloma,  car- 
cinoma and  hyperplasia  of  the  chorioid  plexus,  these 
growths  have  also  been  considered  as  examples  of  ade- 
noma, adenocarcinoma  and  perithelioma;  Vircbow  re- 
ferred to  them  in  connection  with  the  psammomas,  and 

,").  "Sa  structure  la  fait  supposor  forun'e  par  le  dt^velopment  des 

valssnux  des  ploxus  choroYdi's  (]u  "on  in'  pent    snivro  dans  Ics  pnrois 
d(^   la    iiiassf,"   p.    l.'14. 

(i.   N'ii'i-liow's  .Vrcliiv..   l,--rii.   (;; i.  47s 

7.    I'rafi.    mod.    Wclin..    l.s'.tS,    (I'Si.    ."iSS. 

S.   Zlt'glt'i-s   Itcllriijri',    \'Mf2,    CJU).   .'Uj. 


189 

Kaufmann  likened  those  he  examined  to  an  intestinal 
polypi.  In  at  least  two  instances  these  ependymal 
growths,  or  portions  of  them,  have  been  removed  l)y 
operation.'' 

Most  of  the  descriptions  are  of  growths  directly  con- 
tinuous with  the  chorioid  plexus  which  they  so  closely 
simulate  in  structure,  but  they  may  also  originate  from 
the  ependyma  lining  the  ventricles.  The  growths  de- 
scribed by  Comil  and  Eanvier,i**  Ziegler^^  and  Selke^- 
grew  into  the  lateral  ventricles  from  the  third  ventricle, 
but  most  of  them  have  been  found  in  the  fourth  ven- 
tricle, where  they  have  grown  outward  or  backward, 
compressing  the  cerebellum,  and  produced  more  or  less 
hvdrocephaJus  bv  blocking  the  flow  of  the  cerebrospinal 
fluid. 

The  reports  of  greatest  interest  from  the  standpoint 
of  the  name  these  tumors  should  have,  and  the  accom- 
panying conception  as  to  their  relative  benignancy  or 
malignancy,  are  the  accounts  of  Spiit^^  and  Bielschow- 
sky  and  Unger"  of  small  secondary  tumors  dissem- 
inated by  the  cerebrospinal  fluid  and  located  on  the  out- 
side of  the  brain,  imbedded  in  the  cortex,  and  in  some 
instances  attached  to  the  pia  by  slender  vessel-bearing 
strands  of  tissue.  Spiit  found  three  such  secondary 
tumors;  Bielschowsky  and  Unger  found  fourteen.  The 
primary  tumors  do  not  grow  into  the  adjacent  brain 
tissue  but  distend  the  cavities  in  which  they  originate. 
In  these  characteristics,  growth  on  the  surface  and  dis- 
semination by  the  cerebrospinal  fluid,  these  villous  pap- 
illary tumors  resemble  the  papillary  carcinomas  of  the 
bladder  and  the  surface  iDapillary  carcinomas  of  the 
ovary,  which  (the  latter)  are  often  responsible  for  wide- 
spread so-called  peritoneal  "carcinosis"  by  a  process  of 
implantation. 

On  account  of  the  occlusion  of  the  fourth  ventricle 
hydrocephalus  has  been,  as  previously  stated,  observed 

9.  Bielschowsky  und  Unger,  Arch.  f.  klin.  Chir.,  1906.  (81).  61. 
Atlee  and  Mills,  Jour.  A.  M.  A.,  1907,  (49).  2129  (Examination  by 
Spiller). 

10.  Loco  citato. 

11.  Loco   citato. 

12.  Ueber  ein  Epitheliales  Papillom  des  Gehirns,  Inaug.  Diss., 
1901,  Konigsberg.     Abs.  in  Virchow-Hirsch.  Jahresberichten. 

13.  Loco  citato. 

14.  Loco  citato. 
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with  most  of  these  growths.  Vigouroux^'^  describes  the 
amelioration  of  symptoms  following  the  escape  through 
the  nose,  which  began  three  years  before  death,  of  cere- 
brospinal fluid  from  the  distended  ventricles,  as  much 
as  800  c.c.  being  discharged  in  twenty-four  hours.  In 
the  head  of  the  2V2-year-old  child  containing  the  epen- 
dymal  growth  reported  by  Brilchanow,  the  entire  palm 
was  required  to  cover  the  anterior  fontanelle ;  the  cor- 
onar}',  frontal  and  lambdoid  sutures  were  each  2  cm. 
wide,  the  sagittal  8  cm.  In  connection  with  the  tumor 
we  have  to  describe,  the  hydrocephalus  was  not  marked. 

The  patient,  a  boy  of  11  years,  was  seen  at  intervals  since 
he  was  1  year  old,  being  the  child  of  parents  who  employed 
one  of  us  (S.  R.)  whenever  medical  attendance  was  required. 
When  !',/>  years  old  he  suffered  from  a  mucous  colitis  for  two 
months  and  when  7  he  fell  from  a  tree  and  fractured  the  left 
femur.  At  his  birth  the  labor  was  normal  and  the  medical 
history  of  the  family  contains  nothing  pertinent  to  the  dis- 
ease causing  his  death. 

The  fracture  mentioned  united  without  noteworthy  events, 
but  he  remained  weak,  did  not  play  as  actively  as  the  other 
children,  and  his  weight  did  not  increase  proportionate  to  his 
grow'tli.  When  examined  some  time  subsequent  to  the  fall  on 
account  of  the  continued  impaired  health,  the  enlarged  tonsils 
and  indications  of  adenoids,  the  only  changes  found,  did  not 
seem  suflicient  to  account  for  the  general  weakness  and  poor 
health.  Following  the  removal  of  the  tonsils  at  the  age  of  9 
years  there  was  a  temporary  improvement  and  subsequently 
under  the  administration  of  tonics,  cod  liver  oil  and  iron,  there 
were  periods  of  better  health,  followed  by  relapses,  marked  by 
weakness  and  inactivity.  Shortly  after  the  removal  of  the 
tonsils  a  peculiarity  of  gait  was  noticed;  it  was  swaying, 
without  any  disposition  to  fall  to  one  side  more  than  the 
other,  unsteady  and  accompanied  by  a  grasping  at  surround- 
ing objects  for  support.  No  vertigo  was  complained  of  at  this 
or  any  subsequent  time:  nor  was  there  during  his  entire  ill- 
ness any  headache,  rigidity  of  the  neck,  vomiting,  nystagmus, 
optic  neuritis,  disturbance  of  vision  or  other  ocular  symp- 
toms; in  fact  the  absence  of  such  symptoms  when  it  became 
apparent  that  his  dilliculty  in  walking  was  due  to  some  lesion 
of  the  nervous  .system  remained  pu/zling  to  the  last. 

llepeated  examinations  for  disturbuiues  of  sensation  were 
made  without  finding  any:  the  rellexes  and  functions  of  the 
various  sphincters  rcnuiined  lunnial.  An  intention  tremor  in 
both  hands  and  feet    was  the  next  important  symptom  noticed 

1.-..   Key.   NeiuoloBiqiip,   1908.    (20),   281. 
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following  the  disturbance  in  walking.  It  resembled  somewhat 
that  observed  in  multiple  sclerosis,  differing  however  in  not 
being  increased  as  the  desired  result  was  attained.  This 
tremor  was  in  reality  an  ata.xia  and  symmetrically  bilateral; 
it  was  not  increased  when  the  eyes  were  closed  and  upon  this 
symptom  mainly  the  diagnosis  of  cerebellar  disease  was  made 
two  years  before  death  and  two  years  after  the  beginning  of 
the  failuie  of  health.  The  ataxia  increased,  the  emaciation 
became  pronoimced,  but  he  was  able  to  walk  with  assistance 
imtil  two  months  before  death. 

Just  when  the  head  began  to  enlarge  it  is  impossible  to 
state,  but  it  was  first  noticed  three  months  before  death,  and 
at  this  time  when  the  attention  of  the  parents  was  called  to  this 
development  they  had  not  remarked  it.  The  patient  remained 
mentally  clear  until  a  few  weeks  before  death.  Death  was  ex- 
tremely gradual,  clue  it  seemed  to  inanition,  weakness  and  the 
failure  to  take  nourishment  of  any  kind;  there  was  no  diffi- 
culty in  swallowing  attributable  to  paralysis  of  the  muscles 
concerned;  for  two  weeks  before  it  occurred  it  was  apparent 
that  death  might  take  place  at  any  moment. 

Pathological  Report:'"  A  complete  postmortem  examination 
was  not  allowed,  but  the  cranium  was  opened  and  the  brain 
removed  and  examined  after  hardening  in  10  per  cent,  for- 
malin in  the  usual  manner.  The  body  was  greatly  emaciated, 
the  skin  pale:  posterior  lividity  marked  and  rigor  mortis  ab- 
sent, the  examination  being  sixteen  hours  of  postmortem  and 
after  embalming  with  axillary  vessel  injections  on  both  sides. 
The  pupils  were  equal  and  dilated;  the  head  large,  measuring 
60  cm.  in  its  greatest  horizontal  circumference.  On  removing 
the  scalp  the  skull  measured  5!)  cm.  in  circumference  at  the 
same  place.  The  bones  of  the  calvarium  were  movable,  the 
sutures  not  closed  by  bony  union,  the  bones  generally  thin  and 
measuring  2  mm.  at  the  thinnest  places.  The  dura  was  tense 
and  the  inner  surface  of  the  calvarium  was  marked  in  many 
places  by  depressions  corresponding  to  the  cerebral  gyri.  The 
meninges  were  very  edematous  and  in  the  region  of  the 
chiasma  the  fluid  had  been  coagulated  by  admixture  with  em- 
balming fluid.  The  brain  was  soft  and  fluctuated.  It  weighed 
directly  after  removal  I8S0  g.  and  one  hour  after  removal 
280  g.  of  fluid  had  escaped  from  it.  The  brain  was  enlarged, 
measuring  10  cm.  in  length  and  1(5  cm.  transversely:  it  was 
pale,  the  convolutions  slightly  flattened,  the  sulci  tightly 
closed;  the  vessels  at  the  base  appeared  normal. 

On  the  muler  surface  a  pinkish  growth  covered  with  thin 
transparent  pia  loosely  adherent  to  it  projected  between  the 
cerebellum  and  medulla,  the  area  of  the  growth  so  exposed 
being  circular   and   2   cm.   in   diameter.     Sectioning   the   brain 

16.  From  the  rnthologlcal  Laboratory  ol  Kush  Medical  College. 
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after  hardening  revealed  greatly  dilated  ventricles,  especially 
tiio  posterior  liorns  of  the  lateral  ventricles.  Each  lateral 
ventricle  it  was  found  would  contain  96  c.c.  of  water.  The 
foramen  of  Monroe  was  greatly  dilated  (see  Fig.  1),  also  tlie 
tiiird  ventricle.  Sections  of  the  cerebellum  exposed  the  tumor, 
the  periphery  of  which  projected  below  as  described  between 
the  medulla  and  cerebellum,  a  tumor  measuring  4.2  cm. 
anteroposteriorly,  4  cm.  transversely,  and  5.2  cm.  from  above 
downward  and  replacing  practically  all  of  the  white  sub- 
stance of  the  cerebellum  as  well  as  the  dentate  nuclei,  tin- 
enveloping  shell  of  the  cerebellar  cortex  being  reduced  to  5  mm. 
in  places  (see  Fig.  2).  This  tumor  completeh'  filled  the 
fourth  ventricle  and  the  foramina  of  Magendie,  Keys  and 
Retzius.  The  aqueduct  of  Sylvius  was  the  size  of  a  goose- 
quill.  The  tumor  was  directly  continuous  with  the  chorioid 
plexus  which  appeared  to  be  larger  than  normal.  Sections  of 
the  pons  and  medulla  revealed  no  gross  alterations.  Sections 
prepared  for  microscopic  examination  from  different  portions 
of  a  thin  slice  cut  out  of  the  gi'owth  where  its  diameters  were 
greatest  were  all  found  to  possess  a  structure,  varying  in  no 
important  details. 

There  are  slender  stalk-shaped  villous  branching  and  greatly 
tangled  frame  works  of  connective  tissue  covered  with  colum- 
nar epithelium  arranged  for  the  most  part  as  a  single  layer. 
This  framework  in  most  places  consists  of  little  more  than 
a  vessel  surrounded  by  a  basement  membrane  for  the  epithe- 
lium. The  dilliculties  in  the  circulation  necessarily  attending 
such  a  structxH'e  have  resulted,  judging  by  the  specimens  ex- 
amined, in  surprisingly  few  alterations,  e.  g..  there  is  no 
necrosis;  there  is,  however,  considerable  edema  in  many  of 
the  branches  of  this  vascular  cauliflower-like  growth,  for  in 
many  the  vessel  is  no  longer  apparent  and  the  sjpace  between 
basement  membranes  is  occijpied  by  granular  non-staining 
material.  There  is  much  more  of  this  coagulated  serum  con- 
taining loosened  cells  between  the  separate  divisions,  also  a 
great  number  of  round  masses  varying  in  size  from  large 
lymphocytes  to  the  size  of  a  renal  glomerulus  which  have  a 
laminated  structure  and  stain  intensely  with  hematoxylin. 
For  the  most  part  these  objects  lie  in  the  free  spaces  between 
the  epithelial  covered  subdivisions  of  the  growth.  Their  rela- 
tion is  therefore  quite  analogous  to  that  which  would  be  pos- 
se.s.sed  by  shot  of  various  sizes,  buck-shot  and  bird-shot  for  ex- 
ample, to  a  sponge  if  they  were  poured  into  its  meshes.  It  is 
also  evident  that  the  various  subdivisions  are  not  all  cylindri- 
cal, i.  e.,  brandling  columns,  but  that  in  many  places  the  single 
divisions  are  in  reality  slieet-like,  and  comjiarable  in  arrange- 
ment to  an  intricate  infolding  of  a  membrane.  The  nuclei  of 
the    epithelial    cells    are    small    and    stain    intensely,    and    at 
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numerous  points  the  projecting  columnar  shaped  eosin  stain- 
ing cytoplasm  is  two  or  three  times  the  diameter  of  the  nuclei 
in  extent.  The  presence  of  minute  granules  staining  with 
hematoxj'lin,  in  some  instances  located  within  the  cells  and 
of  somewhat  irregular  and  stellate  masses  also  staining  with 
hematoxylin,  suggest  an  origin  for  the  spherical  bodies 
described  in  a  process  of  secretion  or  degeneration  of  the 
epithelial  cells. 

The  nature  of  the  tumor,  its  exceptional  size  (for 
usually  tumors  of  this  variety  are  smaller),  the  hydro- 
cephalus it  produced  and  the  absence  of  symptoms  gen- 
erally produced  by  brain  tumors,  constitute  the  most 
interesting  features  of  this  report.  Stewart  and 
Holmes,^**  in  summarizing  the  symptoms  in  forty  cases 
of  cerebellar  tumor,  refer  to  headache,  vertigo,  nystag- 
mus and  optic  neuritis  as  being  quite  regularly  surpris- 
ing. Jacobi^'  observed  an  absence  of  optic  neuritis  and 
ataxia  in  connection  with  a  cyst  of  the  cerebellum,  al- 
though headache,  vomiting  and  vertigo  were  present; 
Anglade^®  has  described  the  general  convulsions  which 
were  the  only  symptoms  caused  by  a  cerebellar  tumor, 
and  Babinsky^**  found  a  correspondingly  restricted 
syndrome  limited  to  hemiasynergie  and  hemi-tremor. 
The  gradual  manner  in  which  death  took  place  in  the 
boy  afflicted  with  the  ^^apillar}-  tumor  we  have  described 
is  also  an  exception  to  the  sudden  death,  which  is  fre- 
quently a  result  not  only  of  tumors  in  the  fourth  ven- 
tricle, but  also  from  the  development  of  tuberculous  and 
syphilitic  lesions  in  the  adjacent  structures  and  the  lo- 
calization and  growth  there  of  parasitic  cysts. ^^ 

In  conclusion  it  might  be  pointed  out  that  these  pro- 
liferations of  ependyma,  especially  those  unconnected 
with  the  chorioid  plexus,  represent  a  reversion  to  an 
embryonic  condition,  and,  therefore,  toward  malignant 
tumors,  and  are  in  marked  contrast  to  the  ependymal 
gliomas  in  which  the  same  cells  are  said  to  be  differen- 
tiated and  to  take  part  in  the  production  of  neuroglia.-' 
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FUSIOX  OF  THE  OCCrPUT  AXD  ATLAS. 

CHARLES  A.  PARKER. 

Fusion  of  the  occipital  bone  and  atlas  is  not  an  es- 
pecially rare  anomaly,  although  its  antemortem  recog- 
nition is  unusual.  The  a;-ray  is  an  important  aid  in 
its  recognition.  There  are  two  anatomical  types  of  this 
fusion — one  in  which  the  articular  processes  alone  are 
fused,  or  possibly  the  processes  and  the  anterior  arch, 
while  tlie  rest  remains  free,  and  the  other  in  which  not 
only  the  articular  processes  are  fused,  but  the  arches 
are  more  or  less  completely  absorbed  in  the  margins  of 
the  foramen  magnum. 

From  an  etiological  standpoint  two  types  may  also 
be  mentioned,  the  usual  one  including  those  apparently 
arising  from  some  prenatal  influence  and  designated 
congenital,  and  the  less  frequent  type  evidently  due  to 
later  changes,  as  tramua,  infections,  etc.  As  a  rule, 
these  latter  do  not  show  the  intimate  l)lending  of  parts 
commonly  seen  in  the  congenital  form. 

In  the  Journal  of  Medical  Research,  for  July,  19U4, 
Prof.  John  Dwight,  of  Harvard,  reviews  this  subject 
in  an  article  entitled  '"Diagnosis  of  Anatomical  Anoma- 
lies Causing  Malposition  of  the  Head  and  Distortion 
of  the  Face.''  considering  these  peculiarities  in  relation 
to  their  influence  upon  tlie  parts  mentioned.  He  re- 
cords three  cases  belonging  to  the  first  anatomical  type, 
or  fusion  of  articular  processes  only,  one  l)eing  also 
pathological.  He  records  eleven  cases  of  the  second 
type,  with  more  extensive  blending.  All  of  these  are  in 
his  Harvard  collection  or  have  been  under  his  own  ob- 
servation and  are  illustrated  in  his  artiile.  In  none  is 
an  antemortem  history  given. 

In  examining  2.">0  skeletons  several  years  ago.  I  met 
with  but  one  example  of  this  anomaly. 

The  present  example  is  in  the  skull  of  an  old  woman. 
The  vertical  portion  of  the  frontal  bone,  a  considerable 
portion  of  both  parietals.  and  a  portion  of  the  left  tem- 
poral bone  show  the  etfetts  of  burning,  the  outer  layer 
of  the  skull  being  destroyed  and  the  porous  diploe  ex- 
posed over  a  large  area.  The  jaws  are  edentulous.  The 
superior  maxilla-  are  thin  and  fra'jile.  The  rather 
large  frontal  sinuses  are  open  from  the  Inirning.     Sev- 
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eral  fragments  of  different  sizes  are  missing  from  the 
bones  of  the  face,  the  result  of  burning  and  rough 
handling  of  the  skull.  The  special  feature  is  the  inti- 
mate blending  of  the  atlas  Avith  the  occipital  bone.  The 
blending  is  quite  complete  throughout  the  whole  cir- 
cumference of  the  foramen  magnum.  The  anterior 
arch  and  lateral  masses  leave  but  little  trace  of  their 
original  separation  from  the  parts  above.  The  posterior 
arch,  especially  on  the  left  side,  shows  on  its  posterior 
or  extracranial  surface  a  distinct  groove  of  demarcation 
from  the  occipital  bone  above. 

This  groove  is  appreciable,  but  not  so  distinct  upon 
the  right  side.  The  posterior  arch  is  complete,  though 
slightly  notched  and  narrower  at  its  central  portion. 
D wight  says  that  in  his  cases  and  in  all  the  reports  of 
others  that  he  has  seen  this  arch  was  incomplete  in  the 
middle  and  he  wonders  if  it  be  universally  so.  This  is 
at  least  one  exception.  The  paramastoid  processes  are 
very  distinct,  resembling  the  transverse  processes  of  the 
vertebra  below.  The  left  one  projects  five  millimeters 
below  the  level  of  the  adjacent  portion  of  tlie  occipital 
bone  and  lies  as  many  millimeters  in  front  of  the  trans- 
verse process  of  the  atlas.  The  right  process  is  buried 
deeper  in  the  surface  and  lies  slightly  further  forward 
from  the  transverse  process  than  the  left  one. 

The  transverse  processes  of  the  atlas  are  deflected 
downward  by  their  proximity  to  the  occipital  bone,  the 
right  one  more  sharply  than  the  left.  The  front  part 
of  the  vertebral  foramen  is  completed  by  a  fibrous  cord 
on  the  left  side.  The  lower  articular  facets  of  the  atlas 
differ  in  size,  obliquity  of  surface,  relation  to  the  fora- 
men magnum,  and  the  horizontal  plane.  The  left  sur- 
face is  more  nearly  horizontal,  is  smaller,  is  nearly  a 
centimeter  further  forward  and  extends  over  one-half  a 
centimeter  further  dow^nward  than  the  right,  thus  mak- 
ing the  left  side  of  the  head  higher,  and  the  right  side 
further  forward  than  the  left,  supposing  the  rest  of  the 
spine  to  be  normal. 

The  intermaxillary  suture  runs  obliquely  downward 
and  to  the  left  from  the  anterior  nasal  spine.  The 
absence  of  the  alveolar  processes  and  the  teeth  and  the 
incompleteness  of  the  right  side  of  the  face  prevent  the 
recognition  of  other  possible  asymmetries  of  this  region 
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that  earlier  may  have  been  present.  'While  the  blending 
with  the  occiput  is  evidently  congenital,  the  related  dis- 
tortion can  safely  be  considered  secondaiy  in  develop- 
ment and  probably  compensatory  in  character.  The 
fixation  of  the  joint  would  necessitate  bending  of  the 
spine  in  assuming  the  characteristic  attitude  of  the 
head  for  that  person  as  probably  determined  by  its  spe- 
cial adaptation  to  the  individual's  organs  of  sight  or 
hearing.  The  more  or  less  constant  maintenance  of 
this  position  would  develop  compensator}-  changes  in 
the  occipital  bone  \rhich  would  in  a  measure  overcome 
the  original  handicap  of  the  loss  of  normal  mobility  of 
the  Joint. 

A  triangular  notch  occupies  a  considerable  portion  of 
the  anterior  arch  and  corresponds  to  two  fragments  of 
bono  bearing  the  articular  facet  for  the  odontoid  that 
have  been  broken  out  of  this  region.  Incidentally  these 
fragments  of  bone  became  of  much  interest  in  connec- 
tion with  the  histor}^  of  the  skull. 

It  was  suspected  that  the  woman  had  been  murdered 
and  then  burned,  the  l)ody  eventually  being  removed 
from  the  fire  with  a  pitchfork  or  some  similar  rough 
means.  The  body  was  later  exhumed  for  autopsy  and 
again  handled.  At  the  autopsy  these  two  fragments  of 
bone  were  found  and  immediately  assumed  a  command- 
ing importance.  The  defense  contended  that  the  vari- 
ous rough  handlings,  both  before  and  after  the  burial, 
were  quite  capable  of  causing  the  fracture.  The  ap- 
pearance of  the  fragments  left  this  point  in  doubt.  The 
state's  witness  could  only  assert  that  if  the  injury  had 
been  produced  during  life  he  believed  it  was  sufficient 
to  cause  the  individual's  death. 

Dwight  mentions  a  case  wliore  the  fusion  is  accom- 
panied by  a  partial  dislocation  on  the  axis  and  eventual 
fusion  of  atlas,  axis  and  occiput,  as  the  injury  was  not 
fatal.  Commenting  on  this,  he  says :  "There  is  reason 
to  believe  that  the  congenital  fusion  of  the  occiput  and 
atlas  may  be  a  source  of  danger.  ...  It  may  be 
argued  that  an  atlas  fused  with  the  occiput  offered  less 
protection  against  such  an  accident  than  one  capable 
of  moving  a  little  and  giving  under  uncommon  pres- 
sure.'' Tliis  fusion  can  well  bo  assumed  to  be  the  pre- 
disposing factor  leading  to  fracture  in  the  present  case. 

Road  Dec.  14.  inos. 
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THE  LEUCOCYTES  IN  IXCIPIEXT  TUBEECU- 

LOSIS,  THEIR  USE  AS  A  GUIDE  IX  THE 

ADMimSTEATION  OP  TUBERCULIN". 

J.  F.  HULTGEN. 

The  following  work  was  undertaken  without  any 
preconceived  notions.  The  frequent  mistakes  in  my 
diagnosis,  and  especially  in  my  prognosis,  stimulated 
me  to  study  the  blood.  As  I  became  more  familiar 
with  the  technic  of  hemanalysis,  a  number  of  findings 
occurred  so  frequently  and  so  regularly  that  certain 
conclusions  grew  upon  me.  On  many  occasions  I  was 
able  to  verify  these  findings  in  my  own  practice,  sur- 
gical as  well  as  medical,  and  also  among  the  patients 
of  the  tuberculosis  clinic.  During  three  years  and  a 
half  I  have  examined  the  blood  in  500  patients,  346 
from  my  private  practice  and  154  from  the  Tubercu- 
losis Dispensary.  Something  over  1,000  analyses  were 
made  in  various  diseased  conditions,  but  with  special 
attention  to  the  tuberculous  patients,  of  whom  250  cases 
are  used  in  the  present  study.  Successive  hemanalyses 
are  a  routine  measure  in  all  of  my  tuberculous  patients. 

A  few  explanatory  remarks  as  to  the  selection  of 
blood  study  and  the  technic.  The  red  blood  corpuscles 
have  been  examined  85  times,  but  they  will  not  be  con- 
sidered in  this  report,  since,  in  my  opinion,  the  hemato- 
cytes  are  not  interested  in  infection,  except  in  such 
endoglobular  affections  as  malaria,  piroplasmosis, 
trypanosomiasis,  etc. 

The  oxygen-carrying  powers  of  the  red  blood  remain 
intact  in  chronic  infections.  This  integrity  is  present 
even  in  acute  infectious  diseases.  It  was  my  original 
intention  to  study  the  tuberculo-opsonic  index  in  these 
patients,  but  this  particular  line  of  investigation  offered 
so  many  sources  of  error,  and,  withal,  proved  so  cum- 
bersome in  technic,  that  I  turned  to  the  leucocytes,  the 
champions  of  the  Metchnikov  army,  for  further  infor- 
mation. I  have  since  then  neglected  but  few  occasions 
to  examine  the  blood  in  cases  of  infection  and  of  blood 
disease,  and  I  have  learned  to  look  upon  a  hemanalyses 
as  a  biopsy,  as  the  study  of  a  mixture  of  living  cells 
Avithin  a  remarkably  endowed  serum. 
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It  is  reasonable  to  expect  that  the  blood  should,  by  its 
various  changes,  foreshadow  clinical  symptoms,  objec- 
tive as  well  as  subjective  ones.  That  this  is  the  case  I 
shall  try  to  demonstrate  in  the  following : 


(^        :c         ^  a H  L, 

i.— Childhood,  normal    48     45        2.5       4.5  6,000       15 

JI. — Adult  age.  normal 65     29        3  3  7,500       25 

III. — 'Incipient      pulmonary 

tuberculosis    53     41.5      3.5        3  0.500      125 

IV. — Advanced  pulmonary 
tuberculosis    with    mixed 

infection     79     15        4.5       1.5  6-14,000     135 

V. — ^Acute  pyogenic  infec- 
tion          80       8.4     5.5  0  or  0.2    lu-50,000       49 

VI. — Pulmonary  tuberculo- 
sis with  caseation,  with- 
out    mixed     infection 72     21         ti.O       1-2  G-S.OQQ         5 

XOTE. — Alcohol  fixation  and  staining  with  alum  hematoxylon  and 
eosin  was  employed.  Other  stains  bring  out  the  granules  too 
much  and  obscure  the  field.  I  returned  to  this  old  tissue  stain 
after  repeated  trials  with  tri-acid,  Wright's  polychrome,  etc. 
Dried  blood  smears  can  be  stained  and  examined  at  any  time.  In 
general  over  400  cells  were  counted  in  2  to  3  specimens.  The  baso- 
philes  were  not  studied,  for  I  did  not  deem  them  of  sufficient  im- 
portance in  my  work.  About  the  small  mononuclears  and  of  the 
eosinophiles  there  is  no  uncertainty,  but  between  some  transitional 
cells  and  some  polymorphonuclear  neutrophiles.  there  is  some  dark 
ground  as  yet  for  which  I  know  no  good  explanation  (as  this  would 
depend  upon  the  histogenic  or  bacterogenic  origin  of  the  various 
blood  pictures). 

Xo.  Ill  of  the  table  is  computed  from  the  blood 
analyses  of  125  patients  affected  with  incipient  tuber- 
culosis, diagnosed  by  careful  and  repeated  examina- 
tions alone,  or  together  with  the  Calinette,  or  Pirquet, 
or  Denys  diagnostic  tests.  It  shows  the  typical  picture 
of  secondary  anemia.  This,  in  the  absence  of  definite 
objective  findings,  with  loss  of  weight,  occasional  slight 
febrile  movements,  history  of  exposure  to  tubeiTulous 
infection,  suspicious  family  historv,  and  anamnesis  of  a 
chronic  disease  during  childhood,  is  sufficient  to  make 
a  diagnosis  of  tuberculosis  somewhere.  The  common 
cause  for  a  secondary  anemia,  which  we  here  undoubt- 
edly have,  is  a  chronic  infection,  and,  of  such,  tubercu- 
losis is  surely  the  best  type.  A  mild  infection  here  is 
proven  by  the  slight  intermittent  pyrexias,  and  espe- 
cially by  the  tendency  of  the  white-blood  mixture  to 
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return  to  the  fetal  or  embrj-onal  state.  Leucocytes 
share  this  property  with  the  other  cells  of  the  body. 
That  this  low  or  chronic  infection  is  engagintr  princi- 
pally the  lymphatics  is  shown  by  the  comparative 
lymphocA'tosis,  testifying  to  the  great  activity  of  the 
lymphatic  system,  which,  again,  is  one  of  the  most 
constant  attributes  of  childhood.  This  anemia  must 
occur  in  the  incipient  stage  of  every  case  of  pulmonary 
tuberculosis,  and  it  is,  to  my  belief,  at  the  bottom  of  all 
the  patient's  subjective  symptoms.  Nevertheless,  I  feel 
convinced  that  it  is  not  specilic,  and  that  there  is  no  such 
thing  as  a  tuberculous  anemia.  It  is  identical  with  the 
anemias  occurring  during  the  recover}^  from  any  infec- 
tious disease,  with  this  difference,  that  in  incipient  tu- 
berculosis there  is  a  continual  intermittent  autoim- 
mimization  and,  therefore,  a  continual  postinfectious 
anemia.  In  other  words,  it  is  Xature's  own  method 
of  curing  tuberculosis  by  introducing  tuberculins  into 
the  patient's  circulation,  sometimes  pari  passu  with  liis 
ability  to  cope  with  it.  at  other  times  not.  The  leuco- 
cytic  ingredients  of  the  postinfectious  Ijlood  mixture 
are  the  same  in  the  recovery  from  any  infectious  and 
(oxi-infectious  disease.  They  react  in  the  same  way 
to  many  and  varioits  parasitic  infections.  There  is. 
then,  nothing  sj^ecific  in  their  behavior;  briefly,  there 
is  no  such  thing  as  tuberculous,  pneumococcic,  menin- 
gonococcic  or  diphtheritic  anemia.  But  this  postinfec- 
tious or  incipient  tuberculous  leucocytic  equilibrium 
shows  a  desirable  state  of  affairs;  otherwise  the  patients 
could  not  have  recovered.  Why,  then,  not  use  this  pro- 
portion among  the  leucocytes  as  a  guide  in  the  adminis- 
tration of  tuberculin  ?  Since  the  leucocytes  are  so  mani- 
festly sensitive  toward  noxa  of  any  kind,  chemical,  toxic 
and  toxin  infections,  should  they  not  show  by  their 
changes  as  to  whether  certain  therapeutic  agents  are 
harmful  or  curative?  "Wright's  doctrine  of  opsonins  and 
of  a  specific  opsonic  index  is  an  amplification  of  Metch- 
nikov  phagocytic  immunity.  To  render  the  germs  pal- 
atable to  the  phagocytes  is  vei^  meritorious  work,  but 
we  are  compelled  to  wait  for  the  capricious  palate  of 
the  leucocytes  to  eat  them.  It  is  the  white  blood  cor- 
puscles rather  than  the  serum  that  we  have  to  deal  with 
in  infections.    Reasoning  bv  analosrv  would  show  that  if 
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the  vital  and  active  portions  of  the  blood  mixture  — 
namely,  the  white  cells  —  show  no  specific  proportional 
picture  toward  any  infectious  agent,  why  should  the 
serum  contain  specific  principles  except  by  virtue  of  its 
being  a  solution  of  leucocytes? 

If  we  study  the  leucocytes  conjointly  as  to  their  num- 
ber and  proportions,  we  find  that  there  is  a  very  close 
relation  between  the  resistance  or  immunity  and  the 
infecting  agent  or  agents.  In  fact,  personally,  I  can 
see  no  reason  why  I  should  use  the  opsonic  index  as  a 
guide  when  it  is  so  unreliable  and  when  I  have  a  sim- 
pler and  more  practical  method — that  of  the  percentage 
proportions  of  the  leucocytes,  with  special  consideration 
of  the  eosinophilic  polymorphonuclear  cells. 

Of  course,  Wright's  idea  is  a  splendid  one.  and  it 
gives  new  vistas  for  the  research  worker,  but  its  prac- 
tical application  is  not  very  great.  Nevertheless,  while 
this  theory  has  not  yielded  the  results  which  we  had 
hoped  therefrom,  it  has  given  some  exceedingly  useful 
information  in  regard  to  the  mechanism  of  immunity. 
That  we  can  not  administer  tuberculin  at  random  times 
or  in  random  cases  no  one  doubts  at  the  present  time. 
We  must  have  a  guide  during  its  use. 

The  opsonic  index  was  the  first  attempt  to  furnish 
such  a  guide  in  vaccine  therapy  of  infectious  diseases. 
It  has  given  us  a  large  store  of  useful  information,  but 
it  also  has  demonstrated  the  fact  that  it  alone  is  not 
sufficient  to  measure  the  resistance  against  invasion. 
Thorough,  successive  blood  examinations  reveal  the  pres- 
ence of  mixed  infections,  their  degree  of  intensity,  and 
a  clew  as  to  the  exact  dosage  of  this  valuable,  though 
dangerous  remedy. 

That  the  leucocytes  respond  readily  and  invariably 
to  any  changes  in  the  amount  of  antibodies  in  the  cir- 
culation is  proven : 

1.  By  the  actual  and  typical  postinfectious  leucocytic 
equilibrium,  such  as  we  find  it  in  recovery  from  any 
infectious  disease. 

2.  By  the  developuu^nt  of  this  same  blood  picture 
under  the  use  of  tuberculin  (see  table). 

3.  By  the  deviation  from  this  equilibrium  when  over- 
doses of  tuberculin  are  given  and  its  subsequent  rotuni. 
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■i.  By  the  deviation  from  this  proportion  during  in- 
tercurrent bronchitis  or  bronchopneumonia  occurring  in 
tuberculosis  and,  again,  by  its  return  toward  this  char- 
acteristic type. 

CONCLUSIONS. 

1.  The  blood  picture  Xo.  Ill  in  the  table  belongs  to 
the  make-up  of  incipient  tuberculosis,  and  no  diagnosis 
of  incipient  tuberculosis  is  complete  without  it. 

2.  Physical  means  at  our  command  are  not  sufficient 
to  definitely  ascertain  whether  a  case  is  in  the  first  or 
second  stage.  Successive  complete  blood  analyses  are 
therefore  a  necessity. 

3.  It  is  not  good  practice  to  use  the  local  reaction 
alone  as  a  guide  in  the  administration  of  tuberculin, 
for  there  is  no  definite  relation  between  the  local  reac- 
tion and  the  general  immunity. 

4.  The  treatment  of  jjulmonary  tuberculosis,  cli- 
matic, specific,  and  every  other,  differs  greatly  accord- 
ing to  the  stage  in  which  we  are  called  upon  to  treat  the 
case. 

Read  Jan.   11,  lOUO. 


MILKSICKXESS. 

E.  O.  JORDAX  AXD  X.  MacL.  HARRIS. 

rXR'ERSITY  OF  CHICAGO. 

Milksickness,  a  disease  of  man,  once  relatively  com- 
mon in  certain  portions  of  the  states  of  the  Middle 
"West  during  the  earlier  periods  of  settlement,  and  in 
parts  of  Tennessee,  Kentucky  and  North  Carolina,  is 
now  reported  at  rare  intervals. 

In  its  onset  and  course  it  exhibits  many  of  the  char- 
acters of  an  acute  infectious  disease,  although  hitherto 
it  has  been  set  down  as  a  disease  due  to  poisoning 
caused  by  drinking  the  milk  of  cows  that  were  known 
to  have  grazed  in  pasture  land  whereon  grew  certain 
plants  of  a  supposedly  poisonous  nature,  such  as  poison- 
ivy,  white  snake-root,  rayless  golden-rod,  salt-grass,  etc. 
Xot  cattle  alone  are  known  to  contract  the  disease,  but 
other  animals,  as  horses,  sheep  and  deer,  may  become  ill 
by  grazing  in  places  having  a  reputation  of  being  poi- 
sonous, or  "milksick."    In  addition  to  man,  dogs,  swine 
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and  cats  have  been  known  to  take  the  disease  by  in- 
gesting milk,  butter  or  flesh  of  cattle  that  have  died 
of  "trembles,"  as  the  disease  in  cattle  and  other  animals 
is  termed. 

Our  researches  began  first  in  the  neighborhood  of 
Carlsbad,  N.  M.,  where  the  disease  had  broken  out  both 
in  cattle,  horses  and  man,  and  later  on  we  found  foci 
of  the  infection  in  portions  of  Ohio  and  Illinois,  where 
opportunity  was  afforded  to  study  the  disease  in  a  few 
small  outbreaks  in  lambs  and  man. 

CLIXICAL   DATA. 

A.  In  Cattle  and  Horses. — We  were  able  fortu- 
nately to  observe  the  progress  of  the  disease  in  a  herd  of 
about  eighty  cattle  and  to  obtain  all  pertinent  data. 

One  of  the  first  noticeable  symptoms  of  the  disease  in 
cattle  is  that  the  animal  spends  more  time  than  usual 
in  lying  down  and  shows  a  reluctance  to  rise  when 
urged;  there  is  sometimes  but  not  always  a  definite  loss 
of  appetite;  the  animal  drinks  as  much  as  usual  or  even 
somewhat  more  than  usual.  If  made  to  get  up  and 
urged  to  run,  it  quickly  shows  muscular  distress,  mani- 
fested in  a  definite  weakness  of  the  muscles  of  the  fore 
and  hind  quarters,  producing  a  shuffling  gait  as  if  its 
feet  were  sore;  often  it  halts  and  tremldes  violently  in 
all  quarters,  making  at  times  ineffectual  attempts  to  lie 
down  and  finally  falling  suddenly,  trembling  the  while. 
Its  breathing  after  such  exercise  is  greatly  accelerated; 
this  rapidity  of  breathing  passes  off  on  resting.  Some- 
times after  being  thus  disturbed  the  animal  may  have  a 
passage  of  the  bowels,  usually  of  a  rather  thin  con- 
sistent, in  which  may  be  noted  much  mucus  mixed 
perhaps  with  blood ;  at  other  times  this  dropping  of 
dung  is  not  observed  and  the  animal  may  be  badly  con- 
stipated. From  this  on,  if  the  symptoms  do  not  im- 
prove, the  animal  becomes  steadily  weaker,  rising  less 
often,  eating  and  drinking  less  and  less,  until  it  becomes 
so  weak  that  it  can  not  rise,  but  lies  on  its  side,  moaning 
more  or  less  frequently,  its  neck  often  becoming  twisted 
to  one  side  and  the  luvk  muscles  standing  out  on  the 
opposite  side,  hard  and  stitf.  The  sclerotics  are  often 
deeplv  injected  and  accompanied  by  a  yellowish  red  dis- 
charge   which   becomes  gummed    on    tlie   cantlii.      The 
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breath  often  acquires  a  more  or  less  pronounced  odor  of 
acetone,  but  this  odor  may  be  absent.  In  the  later 
stages  of  exhaustion  there  may  be  twitchings  of  the 
limbs,  more  particularly  the  fore  legs,  less  often  the 
hind  legs,  so  that  the  ground  becomes  grooved  by  the 
movements.  During  the  midstages  of  the  disease  the 
temperature  is  irregular,  often  ranging  a  degree  or  two 
below  normal.  We  saw  no  cases  of  paroxysmal  rage 
manifested  b}^  any  of  the  animals  we  had  opportunity 
to  study.  The  animal  dies  quietly,  its  breathing  becom- 
ing less  pronounced  and  fitful,  developing  a  Cheyne- 
Stokes  rhythm;  apparently  all  consciousness  is  lost 
shortly  before  death.  Feces  are  often  jjassed  up  to 
within  a  day  before  death,  although  as  a  rule  the  animal 
is  more  or  less  constipated  throughout  the  course  of 
the  disease.  Kanchmen  state  that  in  their  experience  an 
animal  often  recovers  if  it  is  "scoured  out,"  either  by 
feeding  it  Kaffir  corn  or  giving  it  doses  of  linseed  oil, 
leading  to  a  thorough  cleaning  out  of  the  bowels.  The 
method  of  keeping  the  bowels  open  in  the  human  pa- 
tient by  doses  of  castor  oil  has  likewise  been  found  bene- 
ficial. 

THE  DISEASE  IX  HORSES. 

There  was  opportunity  to  note  the  clinical  condition 
in  but  one  horse.  This  animaL  had  been  out  on  pasture 
land  on  which  two  other  liorses  had  contracted  the  dis- 
ease and  died  a  day  or  two  before  this  animal  was  seen. 
The  horse  stood  in  its  stall,  legs  somewhat  wide  apart, 
and  motionless  except  for  its  somewhat  rapid  breathing, 
sweating  profusely  about  the  head,  neck,  shoulders, 
back  and  flanks.  Its  head  hung  low  and  the  animal 
appeared  to  be  fully  conscious.  Its  breath  possessed  a 
faint  odor  of  acetone.  Its  rate  of  breathing  was  28  a 
minute  and  its  pulse  72.  On  percussion,  the  lung  note 
was  fairly  clear  and  no  signs  of  any  pneumonia  or 
bronchopneumonia  could  be  discerned.  Auscultation 
was  rendered  difficult  and  untrustworthy  by  the  squeak- 
ing of  the  hair  on  the  hide  during  the  breathing,  but 
no  blowing  note  or  coarse  rales  could  be  made  out. 
Xo  muscular  tremors  were  noticed  while  the  animal 
stood  in  the  stall.  The  feces  which  had  been  passed 
were  well  formed  and  did  not  look  abnormal.    The  ani- 
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mal  died  at  midnight  of  the  following  day,  after  having 
been  ill  about  72  hours. 

B.  In  Man. — The  onset  of  the  disease  in  man  is 
usually  ushered  in  by  a  progressive  lassitude  and  mus- 
cular weakness  of  several  days'  or  even  Aveeks'  duration; 
obstinate  constipation  appears  concomitantly  and  re- 
mains throughout  the  attack.  The  acute  onset  is  marked 
by  severe  gastric  pains,  nausea  and  vomiting  of  a  more 
or  less  violent  order,  accompanied  sometimes  by  head- 
ache, restlessness,  and  perhaps  active  delirium.  The 
face  is  flushed  and  the  tongue  coated  with  a  whitish 
fur;  the  breath  quite  often  has  a  most  characteristic 
odor,  like  that  of  acetone,  or,  as  others  describe  it,  of 
chloroform,  or  sweetish,  or  even  putrescent.  The  tem- 
perature may  be  normal;  more  frequently  as  the  dis- 
ease progresses  the  temperature  may  be  found  a  degree 
or  two  lower  than  normal;  very  rarely  is  it  ever  ele- 
vated. The  urine  is  acid  to  litmus,  not  infrequently  is 
possessed  of  the  odor  of  acetone,  does  not  contain  al- 
bumin or  any  reducing  substance,  but  does  contain  ace- 
tone, diacetic  acid  and  j8-oxybutyric  acid.  Thus  in 
some  respects  we  have  a  condition  that  strongly  re- 
minds one  of  that  seen  in  an  advanced  case  of  diabetes, 
an  acidosis,  but  without  glycosuria.  AVith  this  similar- 
ity in  mind,  we  suggested  that  the  administration  of 
sodium  bicarbonate  might  be  beneficial,  and  it  has  in 
certain  cases  proved  very  successful  in  ameliorating 
the  general  condition,  the  patient  improving  rapidly 
and  markedly,  due  to  the  undoubted  increased  elimina- 
tion of  the  organic  acids  througli  the  urine.  Elimina- 
tive  treatment  by  means  of  castor  oil  or  salts  is  always 
indicated.  After  recovery  the  patient  as  a  rule  has  a 
haggard  appearance  like  one  who  has  come  through  a 
long  siege  of  typhoid  fever,  and  often  remains  weak  for 
weeks  or  months  after  the  attack. 

PATHOLOGY, 

In  animals  the  gross  pathological  lesions  may  be 
briefly  summed  up  in  the  following  statements:  The 
chief  feature  seen  in  most  animals  were  evidences  of 
considerable  fatty  metamorphosis  of  the  parenchyma- 
tous organs,  particularly  of  the  liver,  less  so  of  the 
heart  and  kidneys;  serous  hemorrhages,  especially  epi- 
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cardial;  less  marked  elsewhere;  inflammation  of  the 
small  intestine,  most  marked  in  the  duodenal  and 
jejunal  portions  of  the  tract,  accompanied  by  more  or 
less  well-marked  ecch5'moses  of  a  diffuse  or  petechial  na- 
ture, edema,  and  excessive  mucus  secretion;  the  large 
intestine,  so  far  as  noted,  has  remained  free  of  an}^  gross 
lesions.  In  the  horse  and  sheep,  nodules  of  a  grayish- 
yellow  color  have  been  found  in  the  walls  of  the  lower 
third  of  the  small  intestine;  these  appear  to  be  em- 
bedded in  the  wall  of  the  gut  below  the  mucosa  and 
grow  outwards  toward  the  peritoneal  surface.  Mesen- 
teric glands  may  or  may  not  be  enlarged.  The  brain 
and  its  membranes  have  shown  no  sign  of  inflamma- 
tion; the  veins  are,  however,  much  congested. 

Only  one  autopsy  has  been  afforded  us  in  our  study 
of  the  disease  in  the  human  subject.  Here  the  same 
general  conditions  were  found  as  were  seen  in  the  ani- 
mals, namely,  fatty  changes  in  the  liver  particularly, 
less  so  in  the  kidneys,  and  doubtful  in  the  heart;  serous 
hemorrhages  of  the  epicardium;  inflammatory  changes 
in  the  small  intestine  with  enlargement  of  Peyers 
patches  (no  necrosis  of  them,  however),  and  of  the 
lymphoid  follicles  of  the  large  bowel  and  of  the  mesen- 
teric glands.  The  brain  and  meninges  appeared  nor- 
mal. 

Microscopically  the  gross  lesions  have  been  confirmed, 
there  being  fatty  changes  in  the  liver,  heart  muscle, 
kidney,  combined  with  varying  degrees  of  cloudy  swell- 
ing, particularly  where  fatty  changes  were  not  marked 
or  were  wanting. 

BACTEEIOLOGY. 

From  all  cases  studied  in  man  and  animals  there  has 
been  isolated  a  bacterium  having  the  following  charac- 
teristics: It  is  a  strictly  aerobic,  flagellated,  sporing, 
liquefying  bacillus,  about  the  size  of  the  anthrax  bacil- 
lus, and  when  sporing  it  resembles  strongly  the  tetanus 
bacillus  in  its  most  characteristic  form.  It  is,  however, 
very  prone  to  undergo  considerable  variation  in  mor- 
pholog}^  due  to  methods  of  cultivation,  temperature  and 
fluctuations  in  reaction  of  media.  Stained  with  methy- 
lene blue  the  t3'pical  tetanus-like  bacillus  shows  well- 
marked  polar  and  median  metachromatic  granules.  It 
may  grow  either  quite  vigorously  or  delicately  on  agar. 
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depending  upon  whether  it  is  incubated  at  25°,  30°  or 
37°  C.  Colonies  on  agar  are  usually  of  the  streptococ- 
cus type,  accompanied  by  a  film  growth  of  an  almost 
inipei'ceptible  nature  either  on  the  top  or  bottom  of  the 
a^i-ar  surfaces.  In  dextrose  agar  stab-culture  no  gas  is 
formed,  and  the  stab  growth  is  smooth,  delicate  and 
whitish.  On  potato  no  growth  has  been  observed,  but 
on  Heinemann's  synthetic  potato  medium  a  so-called 
"invisible"  growth  takes  place.  Broth  is  commonly 
clouded  in  moderate  degree,  and  there  usually  is 
foi-med  a  pellicle  on  the  surface,  which  ultimately  in- 
creases in  thickness  and  falls  to  the  bottom  of  the  tube. 
In  gelatin  the  growth  follows  the  needle  track  almost 
all  the  way  down  in  an  even  manner  and  of  a  grayish 
color ;  the  surface  growth  is  scant  and  takes  place 
around  the  needle  puncture,  is  of  a  pearly  gray  color; 
liquefaction  makes  its  appearance  about  the  third  to 
the  tenth  day  in  a  saucer-shaped  fashion  and  progi-es- 
sivelv  extends  outward  and  downward  until  the  whole 
of  the  gelatin  is  liquefied.  Occasionally  where  lique- 
faction has  been  delayed  feathery  outgrowths  from  the 
stab  have  been  observ^ed.  In  litmus  milk  growth  does 
not  readily  occur  unless  the  medium  has  been  heavily 
seeded;  then  a  slow-appearing  alkaline  reaction  makes 
itself  noticeable  about  the  third  day  at  the  surface  of 
the  milk,  and  later  on  extends  throughout  the  tube, 
eventually  rendering  the  milk  seinitranslucent:  no  clot- 
ting or  proteolytic  changes  have  ever  been  seen.  On 
Jordan's  asparagin  medium  a  well-marked  surface  film 
growth  takes  place  at  room  temperature  within  three 
days,  followed  by  a  slight  clouding  of  the  whole  me- 
dium. 

AGGLUTINATION. 

With  blood  obtained  from  the  heart  of  the  human 
case  at  autopsy,  several  of  the  races  of  the  organism 
lia\-e  been  agglutinated  in  dihitions  of  1  :  50.  This 
scMMun  did  not  agglutinate  with  BB.  ti/phoms.  para- 
iyp]ios!)is;-a  and  enteritidis  of  Gartner  in  dilutions  of 
1:50. 

EXPERIMENTAL    WOKK. 

Using  several  of  the  races  of  the  organism  described 
in  the  foregoing,  we  have  successfully  reproduced,  in 
the  nuiin,  clinical  and  ]>athological  symptoms  in  calves. 
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sheep,  one  horse,  dogs  and  cats.  In  regard  to  cats,  the 
bacillus  does  not  give  any  marked  clinical  picture  such 
as  is  seen  in  the  other  animals,  there  is  wasting  of  flesh, 
accompanied  by  a  moderately  severe  bloody  mucous  dis- 
charge, and  on  the  death  of  the  animal  there  is  found 
little  that  is  characteristic  other  than  a  hemorrhagic 
colitis;  in  one  instance  in  a  dog  we  have  observed  the 
same  thing  to  be  about  the  only  condition  existant  dur- 
ing life  and  at  autopsy. 

CONCLUSIONS. 

In  view  of  the  results  of  our  investigation  detailed 
in  the  foregoing,  we  are  of  the  opinion  that  the  bac- 
terium we  have  isolated  and  named  Bacillus  lactimorhi 
(Jordan  and  Harris)  is  the  causative  agent  of  milk- 
sickness  in  man  and  "trembles''  in  other  animals. 

Read  Dec.  14,  1908. 


BOXE  CYSTS. 

DAXIEL  X.  EISEXDRATH  and  MAXIMILIAX  HERZOC. 

(abstract.) 

Bone  cysts  have  not  received  much  attention  from 
surgeons  and  pathologists.  However,  our  most  recent 
knowledge  of  this  affection  strongly  suggests  that  the 
subject  deserves  our  interest  and  that  the  bone  cysts 
most  commonly  encountered  are  not  merely  the  product 
of  a  secondary  softening  of  true  tumors  of  various 
kinds,  but  a  pathologic  process,  sui  generis^  originating 
in  an  inflammatory,  trophic  disturbance  of  the  bone 
marrow.  Cysts  of  this  type  have  generally,  though  not 
invariabl}',  been  observed  in  young  individuals,  and 
they  have  usually  been  found  in  long  bones.  It  was 
their  protracted  and  more  or  less  characteristic  clinical 
course  which  first  caused  clinicians  to  assume  that  they 
should  not  be  looked  upon  as  due  to  the  softening  of  a 
sarcoma  or  enchondroma. 

From  the  time  that  Virchow  reported  a  case  of  bone 
cysts  due  to  the  softening  of  an  enchondroma,  there 
became  established  in  medical  literature  a  tendency  to 
look  upon  these  cysts  as  the  result  of  a  secondary  soft- 
ening of  tumors  developed  in  bone.    The  study  of  bone 
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cysts  received  a  new  impetus  when  von  Kecklinghausen 
in  1891  described,  under  the  name  of  "ostitis  fibrosa 
deformans"  or  osteomalacia  chronica  deformans,  a  dis- 
ease of  the  bone  seen  in  three  cases  and  characterized 
by  the  appearance  of  more  or  less  firm  tumors,  white  to 
reddish-brown  in  color,  leading  to  the  fonnation  of 
bone  cysts  with  osseous  deformities  and  spontaneous 
fractures.  Kecklinghausen  depicted  the  pathologic 
changes  of  this  morbid  process  as  a  conversion  of  the 
normal  bone  marrow  into  a  fibrous  mass  with  bone  de- 
struction, associated  with  simultaneous  new  formation 
of  osteoid  tissue.  In  the  changed  bone  marrow  were 
found  tumors  partially  destroyed  by  hemorrhages,  trans- 
udation, myxomatous  degeneration  and  cystic  spaces. 
The  solid  tissue  showed  in  a  matrix  of  spindle  cells, 
frequently  giant  cells,  so  that  it  was  natural  to  compare 
these  formations  with  myelogenic  giant-cell  sarcoma. 

After  von  Eecklinghausen  had  described  the  bone 
disease  which  he  had  named  ostitis  fibrosa  deformans, 
the  statement  soon  appeared  in  surgical  literature  that 
bone  cysts  might  probably  have  to  be  looked  upon  gen- 
erally not  as  the  result  of  softened  primary  enchon- 
dromata  or  other  tumors,  but  as  due  to  an  inflamma- 
tory^ process  similar  in  its  nature  to  Eecklinghauson's 
ostitis  fibrosa  defoiTnans.  Particularly  von  Mikulicz 
and  Eehn,  from  clinical  observations  extending  in  sev- 
eral cases  over  years,  came  to  this  conclusion,  and 
Mikulicz  proposed  for  this  bone  affection  the  name 
osteodystrophia  juvenilis  cystica.  The  tendency  of  to- 
day is  to  recognize  bone  cysts  as  a  well-defined  morbid 
process,  not  due  to  true  tumor  formation,  but  ah  orirjine 
infliuiimatory  in  character. 

These  bone  cysts  pathologically  are  charncterized  by 
the  following  features:  The  lymphoid  bone  marrow  is 
replaced  by  a  fibrous  tissue  which  evidently  has  a  ten- 
dency to  become  the  seat  of  hemon-hages.  After  these 
have  occurred  we  find  in  the  fibrous  tissue  much  blood 
pigment,  such  as  hemosiderin  and  hematoidin.  also 
more  or  less  numerous  giant  cells.  These  are  looked 
upon  by  Lubarsch,  who  has  studied  tlie  histopatbology 
of  bone  cysts  quite  carefully,  as  foreign-body  giant  cells. 
Both  the  giant  cells  and  the  fusiform  cells  frequently 
contain  much  blood  pigment.  Wliile  the  bone  marrow 
is  changed  in  this  manner,  there  is  going  on  more  or 
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less  simultaneously  a  destruction  of  the  bone,  probabl}' 
by  a  process  of  halisteresis  and  not  by  lacunar  absorp- 
tion. In  this  manner  the  corticalis  of  the  long  bones, 
the  seat  of  this  process,  becomes  concentrically  thinned 
out.  At  the  same  time  new  osteoid  bone  is  formed  by 
numerous  osteoblasts.  While  these  processes  occur 
there  may  be  more  or  less  softening  and  liquefaction  of 
the  changed  bone  marrow  and  the  formation  of  uni-  or 
multilocular  cysts.  The  Eoentgenogram  of  these  bone 
cysts  shows  a  very  characteristic  feature,  distinguish- 
ing them  from  osteosarcoma  and  osteomyelitis,  the  imi- 
form  thinning  out  of  the  corticalis,  which  presents 
itself  as  a  sharp  but  nowhere  broken  or  interrupted  out- 
line. 

AVliile  most  of  those  who  have  reported  recently  on 
bone  cysts  consider  them  as  primarily  due  to  an  inflam- 
matory new  formation  of  tissue,  there  are.  still  a  few 
who  consider,  at  least  some  of  them,  true  tumors  of  the 
osteosarcoma  type.  There  are  now  on  record  30  cases 
of  bone  cysts.  The  new  case  to  be  reported  in  this 
communication  is  the  following: 

Boy,  aged  12,  was  referred  to  the  surgical  service  of  Dr. 
Eisendrath  by  Dr.  B.  W.  Henderson  of  Chicago.  About  five 
weeks  before  admission  the  boy  had  sustained  a  fracture 
of  the  middle  of  the  right  humerus  as  the  result  of  a  minimal 
degree  of  violence,  viz.,  while  striking  a  blow.  There  was  no 
history  of  pain  or  of  trauma  preceding  the  date  of  fracture. 
The  boy  had  always  enjoyed  good  health,  was  well  nourished 
and  the  family  history  was  negative.  Dr.  Henderson  suspected 
that  the  fracture  was  a  pathological  one,  and  an  a;-ray  taken 
immediately  after  the  fracture  showed  evidence  of  expansion 
of  the  bone,  which  was  enlarged  in  a  symmetrically  oval  man- 
ner. The  shadow  of  the  cortex  was  extremely  thin,  had  sharp 
outlines,  and  with  the  exception  of  the  point  of  fracture  this 
outline  of  the  cortex  was  unbroken.  The  shadow  of  the  ex- 
panded medulla  was  very  light  and  quite  oval.  The  trans- 
lucent area  ended  quite  abruptly  above  at  the  epiphyses.  In 
the  shaft  it  occupied  the  entire  width  of  the  shaft  and  was 
quite  distinct  from  the  normal  bone  shadow.  These  charac- 
teristic features  of  the  a;-ray  appearance  led  to  a  diagnosis  of 
bone  cyst. 

Operation. — On  August  9,  1908,  an  incision  was  made  over 
the  outer  aspect  of  the  enlarged  upper  end  of  the  humerus. 
After  reflecting  the  periosteum  a  small  area  of  the  greatly 
thinned    cortex   was    removed   and    a    cavitv   found    which   ex- 
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tended  tioiii  tlic  u|i|icr  epiphysis  to  the  middle  of  the  shaft. 
Upon  opening  this  nieduHary  cavity  a  yellowish  red,  thick 
serum  escaped.  The  cavity  only  contained  a  small  amount  of 
a  gelatinmis,  dull,  yellowish,  soft  tissue,  and  a  considerable 
quantity  of  this  material  was  removed  from  the  inner  wall  of 
the  cyst  with  a  sharp  curette.  The  cavity  was  packed  with 
gauze  soaked  in  tincture  of  iodin.  On  the  third  day  and  later, 
twice  a  week.  Beck's  bismuth  pa.ste  was  injected  into  the  bone 
cavity.  The  outer  opening  closed  four  weeks  after  operation. 
The  presence  of  the  bismuth  paste  could  be  demonstrated  in 
the  skiagraphs  taken  four  months  after  the  operation.  The 
arm   has  fully  recovered  its  function  and  power. 

The  curetted  material  obtained  from  this  case  in  the  ab- 
sence of  one  of  the  authors  (Herzog)  was  embedded  in  paraffin 
and  sectioned  by  a  laboratory  assistant.  Unfortunately,  the 
blocks  of  tissue  were  not  preserved  and  the  microscopic  e.K- 
aniination  made  upon  a  limited  number  of  sections  is  perhaps 
not  all  it  could  be  desired  to  be. 

The  sections  examined,  however,  show  that  the  inner  soft 
tissue  is  composed  of  slender  spindle  cells  with  long  proto- 
plasmic processes  and  fusiform,  fairly  deeply  stained,  nuclei 
with  fine  densely  crowded  chromatin.  Here  and  there  multi- 
polar stellate  cells  are  seen.  In  other  places  a  comparatively 
large  round  cell  with  a  round  nucleus  of  the  same  staining 
properties  as  the  nuclei  of  the  spindle  cells  predominates.  Be- 
tween these  various  types  of  cells  or  contained  in  their  proto- 
plasm a  yellowish  or  liglit  brown,  rather  coarsely  granular 
pigment,  is  present  abundantly.  This  pigment  has  all  of  the 
morphologic  characteristics  of  hemosiderin.  Giant  cells, 
tliough  by  no  means  very  numerous,  are  encountered  in  sev- 
eral of  the  sections.  They  are  generally  moderately  large, 
however.  Some  are  quite  large.  They  are  rather  irregular  in 
size,  with  their  nuclei  situated  in  the  center.  They  are  all 
encountered  in  small,  open,  preformed  spaces,  apparently 
lymph  clefts.  No  pigment  is  found  in  the  protoplasm  of  these 
giant  cells.  Between  the  pieces  of  tissue  as  just  described  are 
found  small  blood  coagula  composed  of  moderately  degen- 
erated, pale  red  blood  corpuscles,  numerous  poly-  and  mono- 
nuclear leucocytes,  fibrin  threads  and  swollen,  degenerating 
mononuclear  round  or  irregular  polygonal  cells,  identical  in 
general  appearance  with  some  of  the  cells  seen  in  a  state  of 
good  preservation  in  the  fibrous  tissue  first  described.  The 
outer  bony  portions  of  the  tissue  removed  has  the  character 
of  osteoid  tissue  with  numerous  osteoblasts  and  irregular  bone 
lamelliP. 

The  history  of  the  curetted  material  agrees  well  with  what 
has  generally  been  described,  particularly  by  Lubarsch.  for 
such  tissue  from  bone  cysts.  However,  the  few  giant  cells 
which  arc  seen  do  not  contain  any  of  the  pigment  which  was 
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abundantly  found  in  round,  spindle  and  stellate  cells.  Karyo- 
kynetie  figures,  pyknotic  or  fragmented  nuclei,  as  found  so  fre- 
quently in  true  osteosarcomaj  were  not  noticed. 

Dr.  J.  C.  Bloodgood,  of  Baltimore,  who  has  had  a 
chance  to  study  several  cases  of  bone  cysts  and  to  whom 
were  shown  the  skiagraphs  and  some  of  the  sections 
from  our  case,  fully  agreed  in  the  diagnosis  of  bone 
cyst  of  the  type  of  ostitis  fibrosa. 

Read  Jan.   11.   1000. 


PEECIPITATE   EEACTIOXS    WITH   LECITHIN, 
SODIUM  GLYCOCHOLATE  AXD  SODIUM 
TAUEOCHOLATE     EOE     THE     DIAG- 
NOSIS OF  SYPHILIS. 

WILLIAM  J.   BUTLER   and   W.   T.   :MEFF0RD. 
SUMMARY. 

The  serum  reaction  surpasses  in  the  percentage  of 
positive  results  and  in  reliability  the  precipitate  reac- 
tions with  lecithin,  sodium  glycocholate,  and  sodium 
taurocliolate  for  syphilis  and  parasyphilis.  The  gly- 
cocholate and  taurocliolate  of  sodium,  especially  the 
former,  show  a  large  percentage  of  positive  results  in 
manifest  syphilis  and  a  remarkably  small  percentage 
of  positive  reactions  in  control  sera.  Of  these  reagents 
the  taurocholate  gives  the  best  results  in  positive  reac- 
tions with  parasyphilitic  sera. 

While  the  lecithin  test  compares  favorably  with  the 
serum  reaction  in  positive  results  in  syphilitic  and 
parasyphilitic  cases,  fully  50  per  cent,  of  the  control 
cases  proved  positive  with  lecithin,  thus  rendering  it 
absolutely  unreliable  and  definitely  non-specific  for 
syphilis. 

The  results  obtained  in  the  control  cases  with  active 
and  inactivated  sera  were  practically  alike  with  glyco- 
cholate and  taurocholate  of  sodium,  but  in  the  syphilitic 
and  parasyphilitic  cases  the  inactivated  sera  gave  the 
greatest  number  of  positive  results  by  30  per  cent,  witli 
the  glycocholate  and  by  17  per  cent,  with  the  tauro- 
cholate of  sodium.  This  indicates  that  the  results  of 
the  reaction  in  non-syphilitic  patients  are  equally  re- 
liable with  either  the  active  or  inactivated  sera,  but  a 
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positive  reaction  is  far  more  frequently  obtained  in 
syphilitic  and  parasyphilitic  patients  witli  the  inacti- 
vated sera. 

The  glycocholate  and  taurocholate  reactions  will  have 
to  be  tried  out  by  many  investigators  before  their  real 
value  in  the  diagnosis  of  syphilis  can  be  determined. 
The  results  of  our  examinations,  however,  were  espe- 
cially satisfactory  with  those  reagents  in  view  of  the 
fow  positive  reactions  obtained  with  these  salts  in  the 
controls  examined. 

\i'-A<\   1 1-1,   1008. 


MALIGNANT  TUMOKS  IX  MICE, 

WITH    A    REPORT    OF    A    SPONTAXEOUS    ADEXOCARCIXOMA 
TN    A    HOUSE    ]\rOUSE    (mUS    MUSCULUS). 

EUGENE  F.  McCA:\IPBELL. 

(I''i<)iii  (lie  riiiholotrical  Laboratory  of  tlio  University  of  Chicago  and 
l'.!i(t<Mi(>Io<;ical    T.nhdratory  of  the  Ohio  State  University.) 

(ARSTISArr.) 

HISTORICAL    REVIEW. 

The  occurrence  of  malignant  tumors  among  animals 
has  been  known  for  many  years.  It  was  not  until 
Hanaii/"  in  1889,  attempted  with  some  success  to  trans- 
plant a  carcinoma  in  a  rat  to  a  healthy  animal  of  the 
same  species  that  the  possibility  of  the  artificial  trans- 
plantation of  malignant  tumors  attracted  the  attention 
of  pathologists.  Since  that  time,  and  especially  during 
the  last  decade,  a  large  amount  of  work  has  been  done 
(III  the  suliject  ol'  the  inoculable  and  spontaneous  tumors 
in  animals. 

The  first  report  of  a  tumor  in  a  mouse  was  that 
made  by  Morau,^*  in  1894.  He  succeeded  in  trans- 
planting an  adenocarcinoma  in  a  white  mouse  into 
other  white  mice  of  the  same  species. 

The  first  important  piece  of  research  on  tumors  in 
mice  was  that  done  by  Prof.  C.  0.  Jensen,^-  of  Copen- 
hagen, and  reported  in  1903.  His  researches  were  en- 
tirely on  white  mice.  He  demonstrated  that  it  was  tlie 
implanted  tumor  tissue  which  underwent  proliferation 
and  not  the  tissues  of  the  animal  inoculated.  His  re- 
sults were  confimied  by  Bashford  in  1905.  The  Jen- 
sen tunuir    (adenocarcinoma   in    white  mice)    has  been 
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successfully  transplanted  through  many  generations  of 
mice  and  is  one  which  at  the  present  time  is  still  re- 
ceiving careful  study  in  this  country  and  abroad. 

The  transplantations  of  the  Jensen  tumors  are  suc- 
cessful in  from  40  to  50  per  cent,  of  the  inoculations  in 
white  mice.  Grey  mice  are  very  much  less  susceptible, 
and  other  animals  are  immune. 

The  adenocarcinoma  has  been  the  most  common 
tumor  described  in  the  mouse.  This  tumor  has  been 
found  and  transplanted  only  in  hybrids  and  "sports" 
of  the  species  Mus  musciilus. 

Adenocarcinomata  have  been  frequently  observed  in 
old  female  mice  and  it  has  been  noted  that  these  tumors 
vary  greatly  in  their  ability  to  be  transplanted.  These 
tumors  most  frequently  occur  subcutaneously.  The  ex- 
periments of  Ehrlich  and  Apolant'  show  that  only 
about  14  per  cent,  of  their  primary  tumors  were  trans- 
plantable, and  only  about  40  to  50  per  cent,  of  the  mice 
could  be  successfully  inoculated.  Ehrlich  states  that 
the  age  and  the  sex  of  the  animal  have  no  effect  on  its 
transplantability  and  that  passage  increases  the  viru- 
lence of  the  tumors.  Eeinoculation  of  mice  is  only  suc- 
cessful in  20  per  cent,  of  the  cases.  Often  in  cases  of 
inoculation  with  carcinoma  the  connective  tissue  ele- 
ments also  proliferate,  giving  rise  to  mixed  tumors 
(sarcocarcinoma).  On  further  transplantation  of  these 
mixed  tumors,  Ehrlich  found  pure  sarcomata  develop- 
ing. Lneb^^  has  confirmed  this  observation  in  the 
tumors  found  in  the  Japanese  waltzing  mouse. 

The  question  of  the  immunity  of  mice  to  malignant 
tumors  has  received  some  consideration  by  Ehrlich,^ 
Clowes,"  Michaelis^"  et.  al.  It  has  been  noted  that  oc- 
casionally tumors  after  apparently  being  successfully 
transplanted,  as  is  evidenced  by  the  increased  growth, 
often  entirely  disappear  and  such  mice  are  immune  to 
further  inoculation. 

The  subject  of  the  infectiousness  and  etiology  of  ma- 
lignant tumors  has  been  investigated  to  some  extent  in 
mice  by  Ga^dord,^  Haaland^^  and  Michaelis.^®  Gay- 
lord®  and  Calkins''  have  reported  the  finding  of  spiro- 
chsta  in  mouse  carcinoma.  Blastomycetes  and  bacteria 
have  been  repeatedly  found.  Basbford^-  -  states  that  he 
has  found  no  evidence  of  infectiousness  in  the  course 
of  his  experiments. 
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It  should  be  noted  in  this  connection  that  Clowes  and 
Baesleck*  have  shown  that  the  incubation  (37°  C.  to 
41°  C.)  of  tumors  which  normally  produce  very  few 
transplants  serve  to  increase  this  property  and  they 
have  found  that  in  those  tumors  showing  a  large  num- 
ber of  transplants  incubation  serves  to  decrease  this 
power. 

Some  phases  of  the  chemistry  of  tumors  have  l)een 
worked  out  in  mice.  It  has  been  demonstrated  by 
Clowes  and  Frisbie'  that  rapidly-growing  tumors  in 
mice  contain  a  high  percentage  of  potassium  and  so- 
dium and  a  small  amount  of  calcium,  and  that  in  old 
necrotic  tumors  the  calcium  content  is  the  highest  with 
relatively  little  potassium.  Tumors  showing  necrosis 
and  a  high  percentage  of  calcium  are  uninoculable. 
Often  this  necrosis  is  not  due  to  bacteria,  but  to  autoly- 
sis of  the  tumor  cells. 

Tyzzer^^  has  made  a  partial  study  of  heredity  in  rela- 
tion to  mouse  tumors  and  finds  that  the  offspring  of 
inoculated  mice  develop  tumors  only  in  a  small  per- 
centage of  cases  thus  far  noted.  He  thinks  that  it  is 
possible  that  heredity  may  explain  the  occurrence  of 
tumors  among  mice  in  certain  cages  instead  of  cage 
infection.  He  states  that  there  is  not  sutficient  data  to 
prove  or  disprove  the  heredity  transmission  of  malig- 
nant tumors. 

Malignant  tumors  in  mice  are  exceedingly  im{3ortant 
in  that  they  furnish  material  for  the  experimental 
study  of  the  disease.  While  the  majority  of  these  ma- 
lignant growths  in  mice  possess  some  distinctive  char- 
acteristics, yet  there  are  some  forms  which  show  a 
striking  resemblance  to  those  occurring  in  the  human 
body.  Most  of  the  spontaneous  malignant  growths  in 
mice  liave  occurred  among  ''sports"  and  hybrids  of  the 
common  mouse  {Mus  mu^rulus)  which  have  been  kept 
in  lal)oratories  for  experimental  purposes.  It  is  a  well- 
known  fact  that  hybrids,  etc.,  are  much  more  easily  in- 
oculated with  tumors  experimentally  than  the  true  spe- 
cies which  is  only  slightly  susceptible. 

Previous  to  1904  no  well-authenticated  case  of  ma- 
lignant tumors  in  wild  aninuils  were  on  record.  We 
refer,  of  course,  to  wild  animals  in  their  natural  stjitc. 
A  tumor  was  reported  in  this  year   (1904)''  in  a  field 
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mouse  and  is  probably  the  first  maliimant  growtli  to  be 
described  in  a  wild  animal. 

As  lias  been  previously  stated,  the  majority  of  ma- 
lignant tumors  which  occur  in  mice  are  among  old  fe- 
males. The  mammffi  are  probably  the  most  frequent 
primary  sites  of  infection  and  in  addition  the  thyroid 
gland,  lungs  and  kidneys  with  metastases  often  in  the 
lymph  glands,  kidney,  liver,  etc. 

The  mouse  on  which  the  subsequent  report  is  based 
was  first  observed  wild  by  Dr.  Bayard  Holmes,  of  Chi- 
cago, in  his  home  and  was  later  killed  by  him  and  pre- 
sented to  the  Pathological  Laboratory  of  the  University 
of  Chicago. 

In  reporting  this  case  we  believe  that  it  is  the  first 
authenticated  case  in  the  literature  of  a  spontaneous 
malignant  tumor  in  a  wild  house  mouse  of  true  species 
{Mus  musculus). 

NECROPSY    REPORT    ON    MOUSE     (JXUS    MUSCULLS). 

The  mouse  was  killed  by  Dr.  Holmes  by  chloroform  and 
placed  on  ice.  The  necropsy  was  performed  twelve  hours 
after. 

On  examination,  the  mouse  proves  to  be  the  common  house 
species,  Mus  musculus.  The  animal,  a  female,  is  90  mm.  in 
length  to  the  base  of  tail,  2,5  mm.  in  width  at  the  tenth  rib 
(widest  part)    and  weighs  23.2  grams. 

The  coat  is  markedly  roughened  and  is  grey  at  many  points, 
showing  the  animal  to  be  quite  aged.  Kyphosis  is  present, 
the  second  to  eighth  thoracic  vertebra  being  involved. 

On  external  examination  two  tumorous  masses  are  noted  on 
the  ventral  surface.  One  in  the  left  axillary  region  about  the 
size  of  a  small  hazel  nut,  and  the  other  in  the  right  and 
median  mammary-inguinal  region  (extra-abdominal)  about 
the  size  of  a  hickory  nut.  The  skin  was  carefully  removed 
over  the  tumorous  masses  and  the  following  measurements 
taken:  Axillaiy  tumor,  15  mm.  in  length — 8  mm.  in  width: 
mammary  tumor,  27  mm.  in  length — 17  mm.  in  width. 

The  axillary  tumor  presents  a  very  much  lobulated  appear- 
ance and  is  pinkish-white  in  color,  suggesting  a  carcinoma. 
The  mammary  tumor  is  dark  and  seems  to  contain  blood,  sug- 
gesting a  hemorrhagic  sarcoma.  On  section  under  strict 
asepsis  the  axillary  tumor  presents  the  same  lobulated  and 
opaque  appearance.  Cultures  negative.  On  sectioning  the 
mammary  tumor  there  escaped  about  one-half  dram  of  hemor- 
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rhagic  pus.  Cultures  (24-hour)  on  mouse-blood-agar  show 
a  pure  culture  of  a  micrococcus  with  diplococcus  grouping. 
After  a  somewhat  longer  period  there  also  developed  a  species 
of  saccharomycctes.     Both  proved  to  be  new  organisms. 

One-half  of  each  tumor  was  then  excised  and  one-fourth 
placed  in  Zenker's  fluid  for  microscopic  examination,  and  the 
remaining  one-fovnth  placed  on  ice  to  be  used  for  transplanta- 
tions. 

The  further  examination  of  the  internal  organs  showed  the 
following: 

Lungs,  normal.     Microscopic,  normal. 

Liver,  markedly  enlarged  and  congested.  Microscopic,  pas- 
sive congestion.  No  metastases.  Kupfer  elements  very  prom- 
inent.    Cultures  negative. 

Spleen  markedly  enlarged  and  congested.  Microscopic,  pas- 
sive congestion.    Cultures  negative. 

Kidneys  dark  in  color,  otherwise  normal.  Microscopic, 
slight  passive  congestion.    Cultures  negative. 

Intestines,  normal. 

Thyroid  normal    (no  microscopic  examination). 

Uterus  and  ovaries,  normal. 

Lymph  glands  normal    (probably  not  all  found). 

PATHOLOGICAL    HISTOLOGY    OF    TUMORS. 

Mammary. — The  macroscopic  appearance  of  this  tumor  has 
been  described  above. 

Microscopic. — This  tumor  presents  a  lobulatod  appearance 
and  is  essentially  alveolar  in  structure.  Rather  heavy  bands  of 
fibrous  connective  tissue  in  all  stages  of  development  separate 
the  lobules.  Imbedded  in  this  fibrous  tissue  in  certain  areas 
are  small  bunches  of  cells  which  resemble  those  of  a  young 
sarcoma.  There  is  evidence  of  mixed  infection  and  acute  in- 
flammation. 

Around  the  edges  of  the  tumorous  mass  are  foimd  large 
numbers  of  polymorphonuclear  leucocytes.  In  certain  areas 
these  leucocytes  infiltrate  the  fibrous  connective  bands  and  in 
a  few  places  the  medullary  portion  of  the  tumor.  In  places 
large  cavernous  sinuses  filled  with  blood  are  noted.  These 
sinuses  are  present  both  in  the  fibrous  connective  tissue  and  in 
the  medullary  portion  of  the  tumor.  The  blood  vessels  of  the 
tumor  contain  blood. 

The  central  or  medullary  portion  of  the  tumor  is  composed 
almost  entirely  of  large  cuboidal  epithelial  cells  arranged  in 
the  form  of  alveoli.  A  single  layer  of  cells  lines  each  alveolus. 
The    lumen   of   these    alveoli   is    empty    in    some   cases,   and    in 
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others  filled  with  a  substance  similar  in  appearance  to  colloid. 
This  substance,  however,  does  not  give  the  reactions  of  col- 
loid with  Van  Gieson's  stain.  The  stroma  in  the  tumor  proper 
is  practically  reduced  to  the  smallest  possible  amount. 
Epithelial  cells  infiltrate  nearly  all  the  possible  space  between 
the  intervening  alveoli.  A  very  small  amount  of  fibrous  con- 
nective reticulum  carrying  capillaries  is  noted.  The  nuclei 
of  the  cells  lining  the  alveoli  usually  stain  deeply,  the  chro- 
matin being  rather  evenly  distributed.  Frequently  the  inter- 
vening epithelial  cells  do  not  stain  as  deeply  as  the  foregoing. 
Some  portions  of  the  tumor  show  rather  large  cystic  cavi- 
ties lined  in  most  cases  by  a  single  layer  of  epithelium 
similar  to  that  which  lines  the  smaller  cavities  of  the  alveoli. 
The  epithelium  of  some  of  the  cysts  is  (legoneratiiig.  Some  of 
the  cysts  contain  blood  and  others  contain  the  homogeneous 
substance  similar  to  colloid  which  has  been  referred  to  above. 
A  very  few  karyokinetic  figures  are  noted  in  the  sections. 
Direct  nuclear  fission  is  the  common  method  of  division.  In 
some  ways  the  tumor  resembles  those  primary  in  the  thyroid, 
but  the  colloid  material  is  absent.  On  careful  examination 
the  tumor  is  found  to  resemble  one  of  mammary  gland  origin 
most  closely,  though  it  is  not  exactly  typical.  Certain  tumors 
of  the  mammary  glands  of  dogs  and  sheep  resemble  it  very 
closely.  We  are  inclined  to  believe  that  this  is  a  primary 
tumor  of  the  mammary  gland  of  the  mouse.  The  axillary 
tumor  on  the  opposite  side;  small  and  notably  metastatic. 
Such  an  occurrence  has  also  been  noted  bj^  Tyzzer. 
Diagnosis. — Primary    cyst-adeno-carcinoma    of    the    mammae. 

AxrLLABY.^The  macroscopic  appearance  of  the  tumor  has 
been  described  previously. 

Microscopic. — This  tumor  presents  the  same  type  of  epithe- 
lial cell  noted  in  the  mammary  tumor.  The  heavy  fibrous  con- 
nective tissue  bands,  wliich  are  prominent  in  the  mammary 
tumor,  encapsulating  and  dividing  the  tumor  into  lobules,  are 
not  noted  in  this  tumor.  Small  amounts  of  fibrous  tissue 
are  observed  forming  a  delicate  reticulum  among  the  epithelial 
cells  which  compose  the  major  portion  of  the  tumor.  This 
delicate  network  of  fibrous  connective  tissue  carries  the 
blood  capillaries.  An  alveolar  arrangement  with  infiltrating 
cells  is  noted  in  all  parts  of  the  tumor.  Acini  are  present  in 
certain  parts  of  the  tumor  and  contain  a  granular  eosin  stain- 
ing substance  in  some  cases.  The  acinous-like  structure  is, 
however,  often  absent  in  the  alveoli,  the  cells  being  closely 
packed  together.  Several  large  cysts  are  observed.  The 
epithelial  lining  of  the  majority  of  these  cysts  is  either  ab- 
sent  or  degenerating.     In   some  cases  the  lining  is   composed 
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of  a  single  layer  of  epithelium,  in  others  of  several  layers  of 
closely  packed  cells.  With  few  exceptions  these  cysts  are 
empty,  these  few  containing  a  granular  pink  staining  albu- 
minous substance.  Karyolysis  and  pyknosis  are  noted.  No 
karyokinetic  figures  are  observed,  direct  nuclear  division  being 
the  method  of  reproduction.  Xo  normal  lymph  gland  was  ob- 
served, but  in  all  probability  some  remnant  was  present. 

Diagnosis. — Secondary  cyst-adeno-careinoma  in  a  (lymph 
gland?). 

THAN  SI-LA  XTATIOX    EXPKKIMENTS 

Tissues  from  botli  tumors  which  luxil  been  kept  on  ice  were 
sectioned  as  thin  as  possible,  placed  in  sterile  .85  per  cent, 
sodium  chlorid  solution  and  ground  for  a  moment  in  a  sterile 
mortar.  The  emulsion  from  each  tumor  was  then  carefully 
implanted  subcutar.cously  into  ten  ordinary  house  mice  of  the 
same  species  and  race  as  the  original  mouse.  These  mice 
were  implanted  on  the  thorax,  in  the  inguinal  region  and  sides 
of  the  abdomen.  The  results  of  these  implantations  were 
negative  after  three  months.  The  mice  are  still  under  ob- 
servation. One  male  mouse  developed  a  small  tumorous  mass 
about  the  size  of  a  pin  head  in  the  mid-abdominal  line  just 
below  the  ensiform  cartilage  and  not  in  the  exact  region  of 
the  implantation.  This  mass  has  not  increased  in  size  since 
it  was  first  observed,  and  wo  attach  no  significance  to  it.  No 
evidence  of  infection  or  inllamniatinn  was  noted  in  any  of  the 
mice  inoculated. 

Implantations  of  the  tumors  into  white  mice  and  white 
rats  gave  negative  results,  as  was  to  be  expected  from  previous 
work. 

The  fact  that  the  mouse  was  killed  with  chloroform  and 
also  that  no  general  karyokinesis  was  observed  possibly  is  the 
explanation  for  the  failure  to  transplant  this  tumor. 
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CONCERNING  THE  EOLE  OF  THE  DUODEXITM 
IN  THE  FORMATION  OF  GLYCOGEN.* 

author's  abstract. 

ALFRED  C.  CROFTAX 

A  series  of  experiments  were  descril^ed  intende  1  to 
show,  first,  tliat  tlie  administration  of  dextrose  by 
mouth,  in  dogs,  leads  to  a  considerable  increase  of  the 
liver  gh^cogen  within  a  few  hours;  second,  that  the  in- 
fusion of  dextrose  solutions  into  a  mesenteric  vein,  that 
is,  with  the  avoidance  of  the  intestinal  wall,  does  7iot 
lead  to  an  increase  of  the  liver  ghx-ogen ;  this  statement 
being  strongly  at  variance  with  the  accepted  and  tauglit 
ideas  in  regard  to  gWcogen  formation. 

The  conclusion  was  drawn  from  these  two  facts  that 
dextrose  either  undergoes  a  change  in  its  passage 
through  the  intestinal  wall  that  renders  it  capable  of 
l)eing  built  up  to  glycogen  in  the  liver,  or  that  the 
polymerization  of  dextrose  actually  progresses  to  glyco- 
gen in  the  intestinal  wall  itself  and  not  in  the  liver. 

This  interpretation  would  furnish  a  strong  analogy, 
in  the  case  of  the  carbohydrates  of  the  food,  to  the  fats 
and  albumins  of  the  food  in  the  sense,  namely,  that, 
as  in  the  case  of  the  latter,  simple  degradation  jDroducts 
of  a  crystaloid  character  are  reconverted  in  the  intes- 
tinal wall  into  more  complicated  colloidal  bodies  and 
are  transmitted  to  the  portal  blood  stream  as  such. 

A  third  new  fact  was  discovered  in  the  course  of 
these  experiments,  namely,  that  the  injection  of  dex- 
trose into  the  portal  circulation  leads  to  an  abundant 
excretion  of  dextrose  into  the  lumen  of  the  small  intes- 
tine, showing  that  an  intermediary  circulation  of  the 
dextrose  must  occur;  at  the  same  time  glycosuria  and 
the  excretion  of  members  of  the  acetone  group  in  the 
urine  were  determined,  while  no  glycogen  was  deposited 
in  the  liver. 

A  brief  discussion  was  given  of  the  numerous  sources 
of  error  to  be  considered  in  these  experiments  and  men- 
tion made  of  a  special  series  of  investigations  intended 
to  rule  out  each  possible  error  singly.     Particular  at- 

*  From  the  Hull  Physiological  Laboratory  of  the  University  of 
( 'hicago. 
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tention  was  given  to  the  possible  loss  of  glycogen  from 
the  anesthetic,  from  changes  of  temperature,  from 
movements  of  the  animal,  from  tiie  infusion  of  fluid 
directlv  into  the  portal  circulation,  from  manipulation. 
etc. 

The  dillicult  operative  technic  used  in  these  expL-r!- 
nients,  consisting  in  the  clamping  oft'  and  removal  of  a 
piece  of  the  liver  as  a  control  prior  to  the  injection  or 
administration  by  mouth  of  dextrose,  was  worked  out 
by  Mr.  H.  J.  C'orper  in  a  very  skilful  manner.  He 
shouhl  have  full  credit  for  this  work;  also  for  per- 
forming the  gi'oat  majority  of  the  numerous  glycogen 
determinations. 

Uoad  Dec.  14.  lOdS. 
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THE  AXTIBODTES   FOR  HOESE    CORPUSCLES 

IX  THE  SERUM  OF  PERSONS  INJECTED 

WITH    AXTiniPHTHERIC    HORSE 

SERUM. 

From  the  Memorial   Institute  for  Infectious  Diseases,  Chicago. 
LUDVIG  HEKTOEN 

The  action  of  human  serum,  partieuhirly  of  patients 
injected  with  antidiplitlieric  horse  serum,  upon  horse 
corpuscles,  has  been  studied  in  the  following  manner: 
All  mixtures  contained  0.6  c.c.  and  in  all  cases  0.2  c.c. 
of  a  5  per  cent,  suspension  of  carefully  washed,  per- 
fectly fresh  corpuscles,  the  rest  consisting  of  m/8  XaCl 
solution  plus  serum  in  the  lytic  and  agglutinating  ex- 
periments and  by  salt  solution  plus  serum  and  suspen- 
sion of  human  leucocytes  0.2  c.c.  in  the  phagocytic 
experiments.  The  usual  incubation  periods  were  used : 
two  hours  for  the  lytic  and  one  hour  for  the  agglutina- 
tion and  phagocytic  mixtures.  Determinations  with 
fresh  serum  were  nearly  always  made  on  the  same  day 
as  the  serum  was  drawn.  In  experiments  with  serum 
heated  and  kept  for  some  time  at  0°  C,  fresh  human 
serum  was  used  as  complement  for  the  determination  of 
lysis.  The  figures  in  the  tables  and  charts  indicate  the 
highest  dilutions  of  the  serum  in  which  the  special 
action  in  question  was  determinable  without  any  doubt. 
It  was  soon  noticed  that  the  agglutinating  and  opsonic 
values  of  the  serum  corresponded  very  closely,  and  in 
the  talde  the  extinction  of  the  agglutinin  only  is  indi- 
cated. The  agglutinating  and  opsonic  action  of  normal 
human   serum   on  horse  corpuscles   seems   to   be   extin- 
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guished  in  most  cases  in  dilutions  1  to  48  or  1  to  9G, 
while  the  lytic  action  disappears  much  earlier.  Occa- 
sionally (Chart  3,  broken  line)  apparently  normal 
serum  may  be  active  even  in  higher  dilutions. 

The  suspensions  of  horse  corpuscles  was  made  in  this 
way :  The  blood  was  received  in  m/8  XaCl  solution 
containing  1  per  cent,  of  sodium  citrate  to  prevent 
coagulation;  the  corpuscles  were  then  driven  down  by 
centrifuge,  washed  twice  in  many  times  their  volume 
of  m/8  XaCl  solution,  in  which  solution  the  final  sus- 
pensions were  so  nuide  as  to  contain  the  corpuscles  in  a 
quantity  of  full  blood  equal  to  5  per  cent,  of  the  sus- 
pension. As  stated,  fresh  suspensions  were  always  used 
in  order  to  avoid  possible  errors  owing  to  the  spontane- 
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Chart  3. — Agglutixix  for  Horse  CoRruscLES  in  Serum  of  Tek- 
soNs  Injected  with  Antidii'htheiuc  Horse  Sektm 

Hroken  nne=Man,  ased  35,  received  G  i-.c.  serum  on  each  of 
first  two  days.     No  serum  disease. 

Solid  line  =  Man,  age  24,  received  2o  c.c.  of  serum  durins:  first 
three  days.  On  eleventh  day  nausea,  malaise  fever,  persisting  to 
liftcenth  day,  when  extensive  urticarial  eruption  broke  out.  Deter- 
niiiiatons  made  with  fresh  serum. 


ous  agglutination  and  lysis  that  may  occur  in  XaCl 
suspensions  of  horse,  rat  and  other  corpuscles  when 
they  have  stood  for  from  12  to  24  hours  or  longer.  And 
in  every  series  the  dilutions  were  carried  far  beyond  the 
point  of  extinction  of  the  special  action  of  the  serum 
under  observation,  so  that  at  the  end  of  the  series  there 
were  always  a  luiiiilici-  of  tubes  in  which  no  agglutina- 
tion or  lysis  had  taken  |)laco.  For  like  reason  the  results 
wore  read  at  the  end  of  incubation. 
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Table  1. — Action   of  Sertji   of  I'atiexts   with   Seuum   Disease 
ox   Horse   Corpuscles 

=  -  T^  1    i- 

^  s.  tt'    ^ 

^  S  <  -,  -- 

Dav    Serum  ^         ■'■  '{i 

Was    Ob-      r-  ■=  =  =  = 

Xo.  Sex.     Age.      Facts  as  to'  Serum  Disease.  tained.       .=  -  S"  : 

";:  •-  •/.     ~ 


1  M.       5  yrs.     Eruption  3  days  after  last 

of  4  in.1ections.  one  on 
each  of  4  successive 
days ;  total  amount  of 
serum  received,  35  c.c. 

2  M.        8  yrs.     Ext.  urticaria  8  days  after 

last  of  3  injections,  one 
on  each  of  4  successive 
days  :  total  serum.  16  c.c. 

3  M.       8  yrs.     Mild  urticaria  4  days  after 

injection  of  16  c.c.  serum. 

4  F.       12  yrs.     Ext.  urticaria  6"  days  after 

injection  of  8  c.c. 

.">  F.  8  yr.s.  Ext.  urticaria  and  some 
joint  involvement  22 
days  after  last  of  3  in- 
jections on  each  of  3 
successive  days. 

6  F.         7  yrs.     General  mild  rash  on  same 

days  as  injection  of  8  c.c. 
serum. 

7  M.       0  yrs.     General   mild   rash   0  days 

after  injection  of  6  c.c. 
serum. 

S*  F.  24  yrs.  One  injection  on  each  of 
two  successive  days  (to- 
tal amount  of  serum  10 
c.c)  4  hours  after  last 
injection  transitory  rash 
reappearing  suddenly  6 
days  later  with  involve- 
ment   of    right    shoulder. 

0  F.  17  yrs.  General  urticaria  9  days 
after  single  injection  of 
8  c.c.  of  serum. 


M     M.     20  yrs. 


11      M. 


12     M.     10  yrs. 


13      .M. 


Oct.   27.  1">  c.c.   serum. 
Oct.  28.  20  c.c.  serum. 
Oct.  20.   10  c.c.  serum. 
Nov.   4.  slight   itching ;   no 
eruption. 

Oct.  18,  lo  c.c.  serum. 
Oct.  19,  5  c.c.  serum. 
Oct.  20.  5  c.c.  serum. 
Nov.   26,   slight   eruption. 

Oct.  27,  10  c.c.  serum. 
Oct.  28.  1.")  c.c.  serum. 
Oct.  31.  10  c.c.  serum. 
Nov.    9.   slight   eruption. 


14  yrs.      Oct.  12.  10  c.c.  serum. 

Oct.   13,  2   c.c.   serum. 

Oct.    14.  slight   local    urti- 
caria. 


1  and  4  days 
after  out- 
break. 


3  days  after 
outbreak. 


Same   day  as 
outbreak. 

Same   day  as 
outbreak. 

Day    after 
outbreak. 


Same  day  as 
rash. 


Day    after 
rash. 


Same  day  as 
first  rash. 


96 
192 


6144 

192 

3072 

192 

96 

6144 

96 


)ay  a 

f  te  r 

6144 

rash. 

Oct. 

27. 

192 

Nov. 

li. 

384 

Nov. 

6. 

384 

Nov. 

10. 

768 

Nov. 

14. 

768 

Oct. 

19. 

96 

Oct. 

23. 

192 

Oct. 

26. 

192 

Oct. 

30. 

762 

Oct. 

28. 

96 

Nov. 

•> 

192 

Nov. 

r>. 

384 

Nov. 

10. 

384 

Nov. 

13. 

384 

Oct. 

12. 

24 

Oct. 

17. 

24 

Oct. 

19. 

192 

Oct. 

21. 

192 

*   Subject     to     urticaria  :     attack     of     urticaria     seven     mtfnths 
previously  after  receiving  18  c.c.  of  serum. 
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Recently  Akin^  lias  given  special  study  to  the  changes 
that  certain  corpuscles  undergo  in  XaCl  solution,  and 
he  indicates  various  steps  by  means  of  which  they  may 
be  avoided  or  postponed. 

The  results  of  my  experiments  show  that  even  small 
quantities  of  antidiphtheric  horse  serum  injected  in 
human  beings  induce  the  formation  of  agglutinin,  lysin 
and  opsonin  for  horse  corpuscles.  This  new  formation 
of  antibodies  may  follow  closely  the  typical  antibody 
curve,  the  highest  point  being  reached  about  from  10 
to  14  days  after  the  introduction  of  the  serum  (Charts 
1,  2  and  3).  "Wlien  determinations  are  made  with  fresh 
serum,  new  and  fresh  corpuscular  suspensions  must  be 
used  each  time,  and  the  different  corpuscles  may  differ 
in  agglutinability.  Perhaps  this  is  one  reason  why  the 
curves  in  Charts  1  and  3  obtained  with  fresh  serum 
appear  not  so  regular  as  the  curve  in  Chart  2,  which 
was  obtained  from  estimations  with  heated  serum,  all 
made  at  one  and  the  same  time  and  with  the  same  cor- 
puscles. I'ndoubtedly  the  antigens  in  horse  serum  that 
stimulate  the  new  formation  of  antibodies  for  horse 
corpuscles  are  products  of  corpuscular  disintegration. 

So  far  as  the  results  shown  by  Table  1  and  Charts  1, 
2  and  3  go.  tliere  does  not  seem  to  be  any  evident  rela- 
tion between  the  outl)reak  and  severity  of  serum  disease 
and  the  amount  of  antibodies  for  horse  corpuscles  in 
the  patient's  serum. 

ijcad  .xpiii  ^•2.  innn. 


EXTEEXAL  TTYDEOCEPHATJ^S.  WITH   TOTAL 

DESTRFCTIOX   OF   CEREBRAL  HEMI- 

SPHEEES   IX  A   CHILD   WHICH 

LIVED  ELEVEX  DAYS.* 

PETER  BASSOE. 

For  oppoi'tunity  to  study  the  oxtrenu'ly  unusual  con- 
dition to  be  (k'siiil)cd  in  this  pajuu"  I  am  indebted  to 
the  coroner's  physician.  Dr.  W.  II.  Hunter. 

In  October,  1906,  the  body  of  a  male  illegitimate 
cliild,  11  days  old,  was  turned  over  to  the  coroner  for 

1.  Spontaneous  .\fiRlntlnatlon  of  Horse  Er.vthrocytps  Suspended 
in  Sodiiun  Chloride  Solution.  Zeitschr.  f.  Imuiunitiitsf.  u.  Kxp. 
Tlior.    T.Mt'.i.  Orij;..   1.  p.   :!S7. 

•  Froiu    the   I'atliologio   Laboratory  of  Unsb   Medical  College. 
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investigation  of  the  cause  of  deatli.  Tlie  child  had  been 
abandoned  by  the  mother  and  placed  in  the  hands  of 
the  midwife  immediately  after  birth.  It  had  always 
been  cyanotic,  nursed  poorly,  and  developed  consider- 
able indigestion  and  diarrhea.  Xo  other  clinical  data 
could  be  obtained. 

Necropsy  Record. — The  body  is  that  of  a  male  child  oG  cm. 
long,  well  built  and  well  developed.  The  skin  and  lips  are  verv 
cyanotic  and  marked  rigor  mortis  is  present.  The  hair  is  1.5 
cm.  long  and  brown.  The  pupils  are  equal  and  dilated.  The 
neck  and  thorax  are  normal  in  size.  The  abdomen  is  slightly 
prominent.  A  piece  of  umbilical  cord  1  cm.  long,  ligated  and 
dried,  persists.  Both  testicles  have  descended.  The  diaphragm 
reaches  to  the  fourth  rib  on  the  right  side,  the  fifth  rib  on  the 
left  side.  The  pleural  and  peritoneal  cavities  are  empty,  whilo 
the  pericardial  cavity  contains  3  c.c.  of  clear  fluid.  The 
thymus  is  pale  and  large,  weighing  18  grams.  The  thyroid  is 
of  normal  size.  The  larynx  and  trachea  contain  a  little  red 
mucus  and  their  mucous  membranes  are  slightly  reddened. 
The  lymph  glands  show  no  change.  The  lungs  are  large,  con- 
tain considerable  blood  and  frothy  fluid,  but  show  no  consolida- 
tion. The  heart  is  of  normal  size  and  the  valves  are  normal. 
The  foramen  ovale  is  open ;  the  aorta  as  well  as  the  pulnionaiy 
artery  is  of  normal  size.  The  ductus  arteriosus  admits  an 
ordinary  anatomical  probe.  The  spleen  is  slightly  enlarged  and 
rather  soft  and  congested.  The  tongue  and  the  mucosa  of  the 
pharynx  and  esophagus  are  pale.  The  stomach  contains  mucus 
mixed  with  casein  and  its  mucosa  is  very  red.  The  duodenum 
and  jejunum  have  normal  contents  and  a  pale  lining.  The  con- 
tents of  the  entire  ileum  and  the  large  intestine  are  thin  and 
dirty  yellow.  Their  lining  is  very  red  and  appears  to  be 
swollen.  The  appendix  is  5  cm.  long  and  normal.  The  liver, 
gall  bladder,  pancreas  and  adrenals  show  no  change.  The  kid- 
neys are  of  normal  size  with  distinct  fetal  lobulations.  In  the 
pyramids  numerous  yellowish  stellate  spots  (uric  acid  infarcts) 
are  seen.  The  mucous  membrane  of  the  urinary  tracts  is  pale. 
The  genital  organs  are  normal. 

The  scalp  is  pale  and  in  places  shows  small  hemorrhages. 
Palpation  of  the  large  fontanelle  reveals  distinct  fluctuations. 
The  cranial  bones  are  normal  in  appearance.  The  horizontal 
circumference  of  the  skull  is  33  cm.  On  opening  the  skull 
about  500  c.c.  of  yellowish,  very  slightly  cloudy  and  blood- 
stained serous  fluid  pours  out.  The  cerebrum  seems  to  have 
entirely  disappeared  and  the  cranial  cavity  contains  only  the 
dura,  lined  by  a  yellowish  membrane  5  mm.  thick.  In  the 
basal  portion  of  the  cavitj'  the  cranial  nerves  can  be  seen  be- 
neath this  membrane  as  thin,  whitish  threads.  At  the  base  of 
the   tentorium   there   projects    into   the   cranial    cavity   a   cyst 


2-30 

measuring'  4  li.v  2  1a  1.")  cm.,  tilled  with  clear  yellow  fluid.  The 
tontoriuiii  is  tiiickened  and  suflused  with  ijlood.  It  was  not  in- 
(■i?;pd  at  the  time. 

After  liardeninjf  in   10  ]>er  cent,  fonnaldeliyde  the  tentorium 
and  dura  were  incised.     All  of  the  cranial  nerves  are  found  to 


Base  of  skull  after  rt'moval 


Issue  has  boon  rcinoveil  from   the  cranial   cavity. 


liave  persisted  as  well  as  the  hypophysis  and  iufundibuluni. 
Heneath  the  cystic  protrusion  at  the  anterior  end  of  the  ten- 
torium remains  of  the  basal  {janjilia  persist.  The  posterior  por- 
tion of  the  o])tic  thalami  and  the  entire  corpora  quadrijj;emina 
are  well  preserved.     IJeneath  the  menibrane  lining  the  anterior 
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fossa  a  small  amount  of  nervous  tissue  is  seen,  which  probably 
represents  the  olfactory  bulb.  The  cerebellum  is  of  normal  size 
and  appearance,  with  the  exception  that  the  outer  and  anterior 
third  of  the  right  hemisphere  is  replaced  by  a  thin-walled 
translucent  cyst  2.5  cm.  in  diameter,  which  has  produced  a 
deep  dent  in  the  cerebellar  surface.  The  pons,  bulb  and  cord 
appear  normal  to  the  naked  eye.  The  cystic  protrusion  prob- 
ably is  to  be  looked  upon  as  a  bulging  forward  of  the  chorioid 
plexus  whieii,  having  been  formed  as  an  ingrowth  of  the  roof- 
plate,  is  capable  of  being  distended  into  a  bag  by  pressure  from 
within. 

Histologic  Examination. — Sections  of  the  dura  mater  and  the 
thin  membrane  on  its  inner  surface  only  show  fibrous  tissue 
rich  in  round  and  elongated  cells.  The  false  membrane  is 
simply  a  loose  mesh-work  containing  numerous  such  cells.  Sec- 
tions of  the  bulb  and  cord  show  normal  structure.  No  spiro- 
chetes were  found  in  Levaditi  specimens  from  the  dura  and 
false  membrane. 

From  the  structure  of  the  false  membrane  it  can  not  be  made 
out  whether  it  represents  remains  of  pia  or  ependyma,  or  re- 
mains of  an  organized  exudate  on  the  inside  of  the  dura.  How- 
ever, the  presence  of  this  membrane  everywhere,  the  thickened 
and  suffused  condition  of  the  tentorium,  and  the  close  resem- 
blance to  the  cases  of  Rubesch  to  be  mentioned,  make  it  most 
probable  that  the  hydrocephalus  in  this  case  is  due  to  an  in- 
ternal pachymeningitis  in  fetal  life.  A  primary  internal  hydro" 
eephalus  with  rupture  through  the  pia  and  subsequent  con- 
tinued exudation  and  compression  can  not,  however,  be  ex- 
cluded. 

The  only  thorougli  description  of  a  similar  condition 
is  found  in  a  paper  by  Eubesch,  of  Prague,  who  de- 
scribes two  cases  as  "pachymeningitis  interna  exudativa 
chronica  congenita."  The  first  child  lived  one  month. 
The  dura  was  lined  by  false  membrane;  there  was 
marked  external  hydrocephalus  and  the  brain  Avas  ex- 
tremely atrophic,  though  remains  of  both  cerebral  hemi- 
spheres persisted.  The  pons  and  cerebellum  were  nor- 
mal, except  for  asymmetry  of  the  latter.  The  second 
child  lived  twelve  days  and  presented  a  similar  condi- 
tion of  pachymeningitis  and  external  hydrocephalus. 
The  circumference  of  the  skull  was  25  cm.  There  were 
no  cerebral  hemispheres,  except  a  walnut-sized  mass 
projecting  through  a  "porus"  in  the  tentorium.  The 
pons  and  cerebellum  were  well  preserved.  Eubesch  had 
found  onlv  two  cases  of  this  kind  in  the  literature,  one 
mentioned  by  Eokitansky  in  1856,  the  other  by  Bednar, 
also  in  1856.    The  latter  case  was  that  of  a  child,  36 
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days  old;,  in  which  the  cerehrum  was  less  than  half  the 
size  of  the  cerebellum  and  lay  flattened  and  compressed 
at  the  base  of  the  skull.  There  was  about  a  quart  of 
clear  fluid. 

However,  this  condition  is  discussed  Ijy  Huguenin  in 
his  tiiorough  review  of  hydrocephalus  wliich  appeared 
in  1878.  He  classes  cases  reported  by  Breschet,  Gotz 
(brain  of  walnut  size)  and  Loschner  together  with  that 
of  Bednar,  but  is  inclined  to  look  upon  them  as  cases 
of  primary  internal  hydrocephalus  with  sul^sequent  rup- 
ture. Scliultze,  writing  in  Xothnagel's  System,  mentions 
a  case  reported  by  Leo  Eichter  under  the  title  of 
"Hygroma  of  the  Dura  Mater,"  which  he  places  in  the 
same  class  as  others  reported  by  D' Astros,  Bokay  and 
Dui-ante.  I  have  had  access  to  the  two  latter  reports 
and  feel  reasonably  certain  that  they,  as  well  as  a  case 
reported  by  Schwartz,  belong  to  the  same  class  as  those 
of  Kubesch  and  my  own  case.  Bokay's  case  was  that  of 
a  rachitic  child,  9  months  old.  There  were  500  c.c.  of 
clear  fluid  beneath  a  thickened  dura,  while  there  was 
only  slight  internal  hydrocephalus.  There  was  no  great 
atrophy  of  the  brain,  however.  He  speaks  of  the  case 
of  Bednar  and  one  reported  by  Syme,  quoted  after 
Huguenin,  in  which  all  that  remained  of  the  cerebrum 
was  a  firm  shrunken  mass  in  the  sella  turcica,  as  due 
to  rupture  of  internal  hvdrocephalus.  Durante  reports 
his  case  as  external  hydrocephalus,  with  complete  de- 
struction of  the  cerebrum  in  a  child  of  20  days.  It 
could  emit  no  sound,  but  the  lip  movements  and  swal- 
lowing were  good.  The  skull  was  filled  with  brownish 
fluid  and  the  brain  reduced  to  a  thin  layer  at  the  base. 
N"ot  oven  basal  ganglia  persisted,  while  pons,  bulb  and 
cerebellum  were  normal.  Schwartz's  case  was  that  of  a 
full-tonn  child  whicli  died  a  few  hours  after  birtli.  The 
skull  contained  500  c.c.  of  lemon-yellow  fluid  with  fine 
granules  in  it.  The  inner  side  of  the  bone  was  lined  by 
dura  and  a  second  very  thin  brittle  membrane  which  he 
takes  to  be  ependyma.  but  remarks  that  there  is  no 
brain  tissue  between  it  and  the  dura.  The  corpora 
quadrigemina.  pons,  bulb  and  cerebellum  persisted  and 
the  hypophysis  was  normal,  while  the  cerebrum  was 
destroyed.  The  cord  was  intact  and  there  were  no  other 
nialfornuitions. 
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The  case  reported  Ijy  Letieime  as  '"hydrocephalie 
anencephalique"  in  a  child  5  days  old  reads  much  like 
one  of  exudative  pachymeningitis,  as  the  dura  was 
thickened  and  lined  l)y  a  laminated  membrane,  in  which 
on  histologic  examination  no  trace  of  nervous  struc- 
tures was  found.  There  were  no  cerebral  hemispheres. 
The  child  had  moved  normally  and  sometimes  uttered 
plaintive  cries.  Another  and  very  thoroughly  studied 
case  reported  by  Zappert  and  Hitschmann  with  total 
absence  of  cerebral  hemispheres  and  peduncles  and  even 
of  anterior  corpora  quadrigemina,  thalami,  optic  tracts 
and  corpora  striata,  while  the  head  contained  350  c.c. 
of  cloudy  yellow  fluid,  was  probably  one  of  internal 
hydrocephalus,  as  ganglion  cells  were  found  in  the  sub- 
dural "membrane."  The  authors  consider  that  this  case 
and  others  reported  by  Cruveilhier,  Henoch  and  Klebs 
differ  from  ordinary  internal  hydrocephalus  only  in  hav- 
ing commenced  at  an  earlier  embryonal  period,  which 
they  fix  at  about  the  third  month.  F.  Peterson,  in  1894, 
presented  to  the  Xew  York  Pathological  Society  the 
case  of  a  child  of  18  months,  in  which  blindness,  nys- 
tagmus, inability  to  suck,  rigid  extremities  and  convul- 
sions had  been  noted.  It  died  in  a  convulsion.  The 
skull  and  dura  were  thin.  There  were  64  ounces  of  sub- 
dural fluid,  and  small  portions  of  the  occipital  lobes 
were  the  only  parts  of  the  cerebrum  remaining.  The 
presence  of -convulsions  in  such  a  case  in  which  the  cor- 
tex was  absent  was  justly  commented  on  at  the  time. 

A  possible  case  of  external  hydrocephalus  due  to  exu- 
dative pachymeningitis  coming  on  a  few  months  after 
birth  is  that  of  a  child,  7  months  old,  reported  by 
Wheaton  in  1890.  The  dura  was  lined  by  an  adherent 
membrane. 

It  seems  clear  that  external  hydrocephalus  due  to 
congenital  internal  pachymeningitis  is  a  very  rare  con- 
dition and  that  care  miist  be  taken  in  the  examination 
of  the  "false  membrane"  before  concluding  that  the  case 
is  not  one  of  extreme  internal  hydrocephalus  with  re- 
mains of  cortex  or  ependyma  adherent  to  the  dura. 

Read    .A.pi-il    12,    1900. 
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SOLITARY  CHONDEOMA  OF  THE  TRACHEA.* 

LEILA  DE  ETTE  JACKSOX. 
Fellow   in   Pathology   at   Rush   Medical   College.   Chicago 

Solitary  chondroma  of  the  trachea  is  apparently  very 
rare/  the  only  observation  of  its  occurrence  which  has 
been  generally  cited  in  laryngological  literature  being 
that  of  Berg,-  a  clinical  report  concerning  the  removal 
by  tracheotomy  of  a  cartilaginous  growth  the  size  of  a 
Spanish  nut  from  the  fifth  tracheal  ring  on  the  left 
side.  It  occurred  in  a  man,  53  years  of  age.  who  suf- 
fered from  difficulty  in  breathing  and  hoai-seness  and 
later  from  slight  difficulty  in  swallowing  as  well. 

The  tumor  was  readily  seen  below  the  vocal  cords  by 
laryngoscopic  examination  as  a  reddish  gray  growth 
the  size  of  a  strawberry  with  a  rather  uneven  surface; 
the  larynx  was  normal.  Xcarly  a  year  intervened  be- 
tween the  onset  of  the  trouble  and  its  removal.  Berg 
described  the  tumor  as  consisting  chiefly  of  cartilage 
witli  some  myxomatous  change  and  calcification. 

In  the  body  of  a  man.  aged  58,  who  died  from  pul- 
monary t]iroml)o.<is.  postmortem  examination  by  Dr. 
Warren  H.  Hunter,  coroner's  physician,  a  chondroma 
was  found  projecting  into  the  trachea  from  the  right 
side  (see  Fig.  1).  This  growth  arose  just  to  the  right 
of  the  memliranous  ra]ihe,  was  14  mm.  vertically.  16 
mm.  horizontally  and  projected  into  the  lumen  S  mm. 
It  had  produced  no  alteration  of  the  exterior  of  the 
trachea  and   was  readily   seen    from   above   on   looking 

1.  Ileyniann  :  llandbnch  der  I.arynsrolngle  und  Rhinologie.  1898 
(Vienna),  i.  958.  Theisen  :  Tr.  Am.  I.arvnixol.  ,\ssn..  190(T  i  N.  Y.). 
xxviii.    264-291. 

2.  Fiirh.   Svens.    Uik.-s-Ulsk..    Sammant.    lS9ii.    2*4. 
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down  into  the  intact  opening  of  the  larynx.  It  had  its 
origin  apparently  from  the  third,  fourth  and  fiftli 
tracheal  rings,  at  least  it  was  firmly  adherent  to  all. 
The  mucous  lining  of  the  trachea  extended  over  it  un- 
broken, but  in  places  the  irregularities  of  the  underlv- 
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After  being  sectioned  in  the  niid-line  in  trc.iii    liic  laiynx  has  been 
propped  open  :  the  chondroma  is  on  the  right  side. 


ing  tumor  had  produced  minute  rounded  irregularities 
of  the  surface  measuring  from  1.5  to  3  mm.  On  cut- 
ting into  this  from  without  to  remove  a  piece  for  mi- 
croscopic examination,  firm  cartilage  was  encountered 
and  tlie  sections  contained  rclativelv  abuiulant  cartilage 
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cells  and  a  moderate  amount  of  ground  substance  in 
which  a  few  elastic  fibers  were  discovered  with  the 
Weigert  stain  for  elastic  tissue. 

So  far  as  known,  the  tumor  had  never  caused  the 
man  any  trouble.  He  was  an  Italian  and  entered  the 
Cook  County  Hospital,  to  the  service  of  Dr.  Capps,  suf- 
fering from  a  cough  and  mucopurulent  rhinitis.  He 
had  a  short  thick  trunk  and  rounded  shoulders,  almost 
a  dorsal  kyphosis,  and  for  nine  years  had  suffered  from 
asthma,  the  attacks  lasting  from  one  to  several  weeks 
and  occurring  two  or  three  times  a  year.  It  was  for  one 
of  these  attacks  which  followed  catching  cold  that  he 
entered  the  hospital.  Physical  examination  of  the  bar- 
rel-shaped chest  revealed  the  alterations  usually  accom- 
panying emphysema.  Entering  the  hospital  at  4  o'clock 
in  the  afternoon,  death  occurred  thirty-eight  houre 
later.  The  clinical  diagnosis  was  myocarditis  and  em- 
physema. The  postmortem  examination  resulted  in  the 
discovery  of  a  finnly  adherent  thrombus  in  the  pulmo- 
nary artery,  practically  ol)l iterating  that  channel  and 
located  two  fingers'  breadth  above  the  valves.  From  the 
microscopic  examination  of  the  wall  of  the  artery  with 
attached  thrombus,  it  was  concluded  that  the  thrombus 
had  existed  for  some  time  before  death. 

Kead  March  8,   1900. 


A  CASE  OF  BILATERAL  KIDXEY  IXFAECTIOX 

DUE  TO  AT;TOCHTOXOrS  TTTRO:\rBOSIS 

OF  BOTH  REXAL  ARTEEIES.* 

(iEOROE  HALPERIX. 

The  case  T  am  about  to  report  has  already  been  pub- 
lished in  an  earlier  ])a])er,''  in  which  an  attempt  was 
made  to  discuss  the  clinical  and  diagnostic  aspects  of 
hemorrhagic  kidney  infarcts. 

The  interesting  and  unusual  pathologic  findings  in 
the  case  seemed  to  me  a  sufficient  excuse  for  making  a 
special  report  before  the  members  of  your  society. 

The  patient  was  a  male.  44  years  of  ape.  married.  He  en- 
tered Mieliael  Reese  Hospital.  Nov.  20.  100.">.  j^ivins:  the  fol- 
lowinf?  history:     One  year  ago.  after  a  drive  on  a  eold  day.  he 

1.  Plinlcal  ^[anifostatlons  of  Iloniorrhapic  Renal  Infant.  Ki>- 
viow  of  Litpratnre.  HoiH>i't  of  a  Caso.  .Vrch.  of  Int.  Med.,  .\piil. 
3!>0R. 
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experienced  painful,  cramp-like  sensation  in  the  big  toe  of  the 
left  foot.  Since  then  had  occasional  cramp-like  sensations  in 
the  toe.  Five  weeks  ago  pain  became  very  severe.  Examina- 
tion showed  lividity  of  the  lower  third  of  the  leg  and  of  the 
foot.  Heart  was  normal,  urine  negative.  Gangrene  of  the  big 
toe  and  later  of  the  other  toes  and  of  the  foot  followed  within 
a  short  j^eriod  of  time.  Patient  sufTered  most  agonizing  pain 
and  was  kept  almost  continually  under  the  influence  of  mor- 
phin.  Gangrene  steadily  progressed  upward.  The  condition 
was  then  diagnosed  as  Raynaud's  disease.  Three  weeks  after 
admission  patient  developed  high  temperature,  rigors,  sweats 
and  cough. 

Examination. — Several  foci  of  dulness  and  harsh  breathing 
were  found  in  the  lungs.  An  ascending  thrombophlebitis,  pro- 
ceeding from  the  gangrenous  area  upward,  was  detected.  Urine 
now  showed  albumin  and  casts,  but  no  blood.  The  presumption 
was  that  the  patient  had  infected  himself  by  scratching  the 
painful  foot.  The  extremity  was  amputated,  and  the  patient 
recovered  in  about  two  weeks.  He  re-entered  the  hospital  July 
2,  1907,  after  a  lapse  of  eighteen  months,  complaining  of  a 
continuous  pain  in  the  upper  left  quadrant  of  the  abdomen  cf 
two  weeks'  duration,  vomiting  every  morning,  and  cramp-like 
pain  in  the  calf.  During  this  second  stay  in  the  hospital  the 
man  had  two  attacks  of  pain,  each  lasting  about  four  days. 
They  were  characterized  by  severe  pain  and  tenderness  in  both 
lumbar  regions  during  the  first  attack  and  in  the  right  lumbar 
region  during  the  second  attack.  They  were  accompanied  by 
profuse  vomiting,  severe  headache,  slight  fever  and  leucocy- 
tosis    (as  high  a"s  28,(M)0). 

Urinalysis. — Spec.  gr.  1.018;  marked  trace  of  albumin,  hya- 
line, granular  and  epithelial  casts;  a  few  red  cells  and  some 
hemoglobin.  The  last  two  were  never  observed  previous  to  the 
onset  of  abdominal  pain. 

On  the  morning  of  October  6,  having  retired  the  previous 
night  in  an  apparently  normal  state  of  health,  the  patient  was 
awakened  from  sleep  at  about  G  o'clock  by  a  severe  pain  in 
the  left  upper  quadrant  of  the  abdomen.  The  pain  was  of  a 
stabbing  rather  than  of  a  colicky  character.  It  was  so  severe 
as  to  cause  the  patient  to  throw  himself  about  in  a  helpless 
fashion  and  to  cry  out  loudly.  The  pain  was  confined  to  a 
rather  small  area  in  the  left  anterior  lumbar  region,  below 
the  twelfth  rib.  and  from  there  radiated  towards  the  median 
line  in  front.  There  was  no  radiation  along  the  course  of  the 
ureter,  to  the  penis,  the  scrotum  or  the  thigh.  He  vomited 
profusely  and  complained  of  severe  occipital  headache.  On 
examination  the  abdominal  wall  was  found  flat  and  soft.  The 
pain  in  the  region  of  the  left  kidney  was  increased  an  palpa- 
tion. Xeither  kidney  could  be  felt.  The  peripheral  arteries 
showed   a   considerable  degree   of  sclerosis.     Temperature   was 
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'M  F.,  pulse  100,  and  of  high  tension.  At  0  o'clock  the  patient 
was  given  14  grain  of  morphin  hypoderniically.  The  pain  did 
not  decrease  and  the  dose  was  repeated  at  9:40  a.  m.  Severe 
pain  persisted  until  10  o'clock  and  then  began  slowly  to  sub- 
side.   Purgatives  and  copious  hot  enemata  were  ordered. 

October  7. — Patient  had  not  urinated  or  had  a  bowel 
movement  since  the  onset  of  the  attiick.  The  pain  was  now 
referred  to  as  soieness.  Vomiting  and  headache  persisted. 
There  was  complete  anorexia.  Temperature  96  F.,  pulse  90. 
About  1  dram  of  turbid  urine  was  obtained  by  catheterization. 
Tliis  contained  much  allnimiii,  no  red  cells,  a  large  number  of 
pus  cells,  no  casts. 

October  8. — Temperature  101  F.  Patient  was  placed  in  the 
Presbyterian  Hospital.  Examination  now  showed  evidences  of 
myocardial  involvement.  There  was  positive  venous  pulsation 
in  the  neck,  palpable  tender  liver,  and  edema  of  the  bases  >)f 
the  lungs.  Blood  pressure  registered  210  mm.  At  the  sug- 
gestion of  Dr.  Sippy  25  ounces  of  blood  were  withdrawn  from 
the  right  arm,  reducing  the  blood  pressure  one  hour  later  to 
190  mm.  Croton  oil,  m.  iii,  and  later  m.  v.  was  administered, 
but  without  results. 

October  9. — Nine  drams  of  urine  were  oV)tained  by  catheriza- 
lion.  This  was  distinctly  sanguineous  in  appearance,  contained 
much  albumin,  numerous  pus  cells,  hemoglobin,  but  no  casta 
and  no  red  cells.  Temperature  ranged  between  98  and  99  F. 
Leucocyte  count  was  10.. "500.  In  the  afternoon  marked  avrliyth- 
niia  developed.  Patient  was  very  restless  and  complained  of 
air  hunger.  On  the  evening  of  the  same  day  an  exploratory 
operation  was  decided  on  and  performed  under  nitrous  oxid 
anesthesia  by  Dr.  J.  B.  Murphy.  The  left  kidney  was  brought 
into  view  and  freely  incised  at  the  convex  border  down  to  the 
pelvis.  The  cut  surface  of  the  kidney  was  exceedingly  dry, 
pale  gray  in  color,  and  practically  bloodless.  Xo  calculi  were 
found  in  the  kidney,  jjclvis,  or  the  ureter. 

October  11. — Anuria  and  constipation  persisted.  Patient 
was  very  restless  and  dyspneic,  but  still  retained  conscious- 
ness. Exitus  took  place  the  following  morning,  after  six  days 
of  almost  complete  anuria. 

Postmortem  examination  was  not  granted,  but  through  the 
devotion  of  the  interne — Dr.  Graham,  Jr. — to  the  cause  of 
science,  botli  kidneys  were  removed  through  the  exploratory 
incision. 

Autopai/  Findinf/s. — Left  kidney  was  normal  in  size,  measur- 
ing 1 1  ..1  cm.  by  5.5  cm.  by  4  cm.  Cajisule  stripped  readily. 
Tlie  surface  was  markedly  irregular,  ])resenting  numerous 
cicatricial  depressions.  The  greater  ]iart  of  the  organ  was  of 
a  dull  gray  color  with  small  areas  of  dark  red.  The  c\it  sur- 
face was  exceedingly  dry,  bloodless  and  firm  in  consistency. 
The   middle    jxirtion    of    the    organ    presented    a    structureless 
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withish-gray  area.  This  area  was  almost  quadrilateral  in 
shape  and  protruded  slightly  above  the  cut  surface.  It  meas- 
ured 7.5  cm.  in  length  and  extended  from  the  cortex  to  the 
pelvis.  This  enormous  sized  infarct,  which  occupied  more  than 
two-thirds  of  the  entire  organ,  was  sharply  delineated  on  either 
side  by  a  zone  of  intensely  dark  red  tissue. 

The  renal  artery  and  its  larger  branches  was  isolated  and 
opened.  The  vessel  walls  were  found  slightlj^  if  at  all,  thick- 
ened. The  artery  proper,  just  at  its  bifurcation,  contained  an 
adherent  red  thrombus.  This  extended  into  the  smaller 
branches  and  was  continuous  with  adherent  red  and  white 
thrombi.  That  these  continued  into  the  smaller  branches  was 
demonstrated  by  sectioning  the  kidney.  The  right  kidney  was 
very  small,  measuring  7  cm.  by  2  cm.  by  4  cm.  and  markedly 
irregular.  The  upper  third  of  the  kidney  was  occupied  by  a 
large  infarct,  which  had  the  same  dull  gray  appearance  and 
was  sharply  demarkated  from  the  rest  of  the  kidney  tissue. 
There  were  also  small  cortical  infarcts.  The  pelvic  fat  was 
excessively  developed,  and  involved  the  greater  part  of  the  or- 
gan. The  right  renal  artery  showed  a  very  pronounced  thick- 
ening of  its  w'alls.  At  one  point  it  presented  a  marked  con- 
striction, the  lumen  measuring  not  more  than  1  mm.  in  diam- 
eter. At  this  point  the  artery  was  almost  completely  occluded 
by  an  old  thrombus.  The  larger  branches  were  likewise  plugged 
witli  adherent  red  and  white  thrombi. 

The  microscopic  findings  were  those  of  a  typical  renal  in- 
farct. Cross  sections  through  the  left  kidney  were  taken  so  as 
to  include  the  white  necrotic  portion  and  the  adjacent  zone  of 
hemorrhagic  reaction. 

The  histopatholog;\'  can  be  In-iefly  described  in  three  stages  of 
development : 

1.  Areas  of  intense  hemorrhagic  infiltration  with  numerous 
thrombosed  capillaries.  In  the  cortical  region  these  were 
found  much  distended. 

2.  Areas  where  some  of  the  renal  elements  were  still  pre- 
served. Cross  sections  of  the  uriniferous  tubules  were  here 
represented  by  few,  poorly  staining  small  nuclei.  The  base- 
ment membrane  was  replaced  by  a  finely  granular  detritus  and 
the  lumen  was  filled  with  the  same  substance.  Very  few 
glomerular  tufts  were  found  and  most  of  them  were  almost 
entirely  replaced  by  a  granular  debris. 

3.  Areas  where  renal  tissue  Avas  entirely  replaced  by  a  homo- 
geneous, structureless,  hyaline-like  substance. 

Cross  sections  through  the  left  renal  artery  showed  prac- 
tically no  thickening  of  its  walls.  The  thrombus  which  oc- 
cluded the  lumen  showed  canalization  in  its  earliest  stages. 

Cross  sections  through  the  thrombosed  and  constricted  jior- 
tion  of  the  right  renal  artery  showed  marked  arteriosclerosis. 
The  lumen  was  almost  totally  occluded  bv  a  thrombus.     This 
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thrombus  must  have  been  at  least  three  months  old  and  conse- 
quently was  well  organized.  It  possessed  connective  tissue  witii 
well  developed  blood  vessels.  Here  and  there  were  to  be  .seen 
patches  of  blood  pigment. 

SU^IMARY. 

In  this  case,  then,  we  are  dealing  with  an  arterio- 
sclerotic individual,  44  years  old,  in  whom  no  valvular 
lesion  could  he  detected  at  any  time.  Three  events 
stand  out  prominently  in  the  history  of  this  patient : 
1.  Occurrence  of  gangrene  in  the  left  foot,  preceded  hy 
severe  cramp-like  pains.  This  was  soon  followed  by 
thrombosis  of  the  vessels  of  the  extremity,  with  sepsis 
and  metastatic  foci  in  the  lungs.  At  this  stage  there 
appeared  albumin  and  casts  in  a  previously  normal 
urine,  but  no  blood.  2.  Eighteen  months  later  the  pa- 
tient had  two  attacks  of  pain  in  the  lumbar  regions. 
Each  attack  was  apoplectiform  in  onset  and  accom- 
panied by  the  synchronous  appearance  of  red  cells  and 
hemoglol)in  in  the  urine.  3.  Two  months  later  the 
third  attack,  whicli  was  very  much  more  severe 
and  proved  fatal.  The  pain  was  this  time  localized  in 
the  region  of  the  left  kidney.  There  was  an  almost  total 
suppression  of  urine.  The  latter  contained  much  albu- 
min and  heiuoglobin.  While  it  is  deplorable  that  the 
heart  could  not  be  obtained  for  examination,  I  feel  that 
we  can  safely  rule  it  out  as  the  cause.  For,  as  was  men- 
tioned before,  no  symptoms  of  valvular  disease  were 
present. 

What  is  the  relationship  l)etween  the  process  in  the 
two  renal  arteries  and  the  gangrene  of  the  foot?  Do 
the  two  depend  on  a  common  cause?  Tt  will  be  remem- 
bered that,  previous  to  his  abdominal  attacks,  the  pa- 
tient exhiliited  all  of  the  successive  phenomena  of  inter- 
mittent claudication,  erythromelalgia.  finally  passing  on 
to  tlie  state  of  dry  gangrene. 

The  pathotrenesis  of  these  various  conditions  seems  to 
l)e  well  established.  Besfinning  perhaps  as  an  angio- 
spasm, the  process  results  in  thrombosis  and  oblitera- 
tion of  tlic  arterial  svsteiu  of  the  extremity  involved. 
According  to  von  Winiwarter  and  his  school,  the  occlu- 
sion of  the  arteries  in  these  eases  is  the  result  of  an 
overgrowth  of  the  intima — endarteritis  obliterans.  Leo 
Buerger  (see  .1///.  Jour.  M.  Sr..  Oct.,  1908),  after  a 
careful  histologic  studv  of  some  twentv  cases  of  so-called 
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Eaynaud's  disease,  comes  to  the  conclusion  that  the  pri- 
mary factor  is  thrombosis  and  tliat  the  obliteration  of 
the  vessels  is  the  result  of  the  organization  of  these 
thrombi — a  process  for  which  he  projDOses  the  name 
"thrombo-angiitis  obliterans.'' 

Unfortunately  I  could  not  obtain  the  leg,  which  was 
buried  by  the  patient's  relatives  for  superstitious  rea- 
sons. 

The  left  renal  artery  containing  the  fresh  thromlnis 
showed  practically  no  changes  in  its  walls  and  no  in- 
crease in  the  intima.  On  the  other  hand,  the  right  renal 
artery — the  seat  of  the  old  thromljus — showed  a  marked 
thickening  and  constriction.  By  means  of  the  "Weigert 
method  of  staining  it  was  possible  to  differentiate  be- 
tween the  elements  of  the  vessel  wall  and  those  Ijelong- 
ing  to  the  organized  thrombus.  The  obturating  mass 
did  not  contain  any  elastic  fibers  and  consequently  was 
not  a  part  of  the  intima.  It  would  seem,  then,  that  the 
closure  of  the  arteries  in  question  was  due  to  organiza- 
tion of  the  thrombus  rather  than  to  an  overgrowth  of 
the  intima.  The  final  inquiry  as  to  the  cause  of  the 
thrombotic  process  itself  must,  I  believe,  in  the  present 
state  of  our  knowledge,  remain  unanswered. 

COXCLUSIOXS. 

1.  Autochtonous  thrombosis  of  renal  arteries  is  an 
extremely  rare  occurrence,  there  being  only  two  cases 
on  record.  In  the  case  reported  by  von  Eecklinghausen 
the  thrombus  was  the  result  of  an  injury  to  the  renal 
artery  (see  Yirdiow's  Arch.,  xx). 

2.  Occlusion  of  the  renal  artery  is  apt  to  be  mani- 
fested by  very  striking  and  sudden  symptoms. 

3.  Foraiation  of  typical  anemic  infarcts  in  the  kidney 
is  accomplished  in  a  relatively  short  time.  In  my  case 
the  process  was  of  only  six  days'  duration. 

4.  The  collateral  circulation  furnished  by  the  capsu- 
lar arteries  through  their  connections  with  the  supra- 
renal, diaphragmatic,  ureteral  and  lumbar  arteries  is 
altogether  inefficient.  The  capsular  arteries  suffice  for 
the  preservation  of  only  a  narrow  outer  rim  of  renal 
tissue. 

5.  Histologic  studies  of  the  renal  arteries  in  this  case 
seem  to  support  the  view  that  the  closure  was  due  to 
organization  of  the  throml)i  rather  tlian  to  endarteritis. 

Road  Feb.   8,  1909. 
3.   Wien.   klin.    Wchnschr..   lOOl.'.   xv.   GS?>. 

^  US  SI  on 
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HEMOKKHAGIC    IXFAKCTIOX    OF    THE    KID- 

XEYS  OF  THE  XEWBOKX. 

H.  GIDEON  WELLS. 

Hemorrhagic  infarction  of  the  kidneys  of  newborn 
infants  is  not  an  uncommon  process,  being  mentioned 
quite  regularly,  although  briefly,  in  many  of  the  stand- 
ard texts  as  an  occasional  postnatal  occurrence.  It  is 
generally  ascribed  either  to  birth  trauma  or  to  thrombo- 
sis of  the  renal  vessels,  the  latter  being  due  to  septic 
infection  or  marasmus  or  trauma.  A  case  which  I  had 
the  opportunity  of  examining,  in  which  none  of  these 
causes  of  hemorrhagic  infarction  seemed  to  be  present, 
has  led  to  the  belief  that  there  may  be  another  possible 
cause  of  this  condition  which  has  not  been  considered. 
The  case  was,  briefly,  as  follows : 

The  child,  a  female,  was  born  to  a  patient  of  Dr.  C.  D.  Pea- 
cock, who  furnished  me  with  the  history.  Tiie  mother  was  a 
robust  multipara  and  the  pregnancy  uneventful  except  that 
the  day  before  delivery  she  worked  rather  hard  for  a  woman 
in  her  condition,  painting  a  floor.  Labor  and  the  puerperium 
passed  off  without  any  untoward  features,  and  instruments 
v.ere  not  used  in  the  delivery.  Shortly  after  biith,  exact  time 
not  stated,  it  was  noticed  that  the  urine  of  the  infant  con- 
tained much  blood,  which  condition  continued  until  the  fourth 
day,  wlicn  death  occurred,  preceded  by  coma  for  24  hours.  The 
urine  seemed  to  be  almost  pure  blood,  but  did  not  clot.  Xour- 
isliment  was  v^•ell  taken  during  the  first  two  days.  At  the 
autopsy  the  following  findings  were  noted :  The  body  was  that 
of  a  well  developed  female  infant.  The  umbilical  cord  was 
dried  and  tlicre  was  no  evidence  of  infection  in  the  umbilical 
and  hypogastric  vessels.  No  icterus  or  other  external  abnor- 
mality except  some  dried  blood  over  the  perineum.  The  lungs 
showed  numerous  hemorrhagic  extravasations  beneath  the 
pleura  and  in  the  lung  itself.  Heart  and  vessels  normal. 
Thymus  rather  small,  otherwise  normal.  Liver  and  spleen 
greatly  congested.  Adrenals  and  gastrointestinal  tract  nor- 
mal. Both  kidneys,  which  are  here  exhibited,  are  somewhat 
larger  than  is  normal  for  a  new-born  infant,  and  extremely 
dark  and  bloody  in  color,  and  in  the  perirenal  tissue  is  consid- 
erable hemorrhage.  Externally  the  dark  color  varies  in  in- 
tensity in  different  lobules,  depending  on  tlie  extent  to  which 
the  blood  has  infiltrated  from  the  medulla  into  the  cortex  of 
different  lobules.  The  cut  surface  sliows  that  the  renal  tissue 
is  everywhere  more  or  less  infiltrated  with  blood,  which  is 
much  more  densely  packed  in  the  pyramids  than  elsewhere. 
In  most  places  the  outermost  layers  of  the  cortex  appears  rela- 
tivelv   free   from    blood,    wliich   evidentlv    infiltrates    from    the 
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medulla.  No  thrombi  present  in  the  renal  vessels  or  vena 
cava.  Ureters  contain  some  bloody  Huid,  and  the  urinary  blad- 
der is  distended  with  what  seems  to  be  nearly  pure  blood. 

Microscopically  the  kidney  tissue  is  found  to  be  so  densely 
packed  with  blood  in  the  medulla  that  the  tubules  are  sepa- 
rated widely  and  appear  scanty.  The  hemorrhage  is  distinctly 
interstitial,  corpuscles  rarely  being  found  in  the  tubules  and 
never  in  the  glomerular  spaces.  It  evidently  has  begun  in  the 
pyramids  and  extended  by  infiltration  into  the  cortex,  where 
in  some  places  it  reaches  nearly  to  the  capsule.  There  is  a 
marked  infiltration  Avith  polymorphonuclear  leucocytes  in  the 
hemorrhagic  area,  and  in  some  places  focal  accumulations  of 
leucocytes  occur  with  distinct  necrosis  of  the  central  leucocytes 
and  tissue  elements.  Xumerovis  small  Gram-negative  bacilli 
are  found  in  these  sections  in  the  hemorrhagic  area.  There  is 
no  thrombosis  to  be  found  in  the  renal  vessels  in  the  sections, 
and  very  little  fibrin-formation  in  the  extravasated  blood. 

Cultures  showed  the  presence  of  B.  coli  in  the  blood. 

We  have  here  to  do  with  a  case  of  the  so-called  "hem- 
orrhagic diathesis  of  the  newhorn,"  which,  however,  in 
this  case  is  not  associated  with  icterus,  and  which  has 
manifested  itself  chiefly  in  the  kidneys.  The  problem  is 
to  explain  this  extensive  hemorrhagic  infarction,  in- 
volving both  kidneys  throughout  alike,  in  the  absence 
of  evident  trauma  at  birth  or  of  thrombosis  in  the  renal 
vessels,  the  etiologic  factors  commonly  found  or  as- 
sumed to  explain  this  condition.  The  attending  physi- 
cian suspected  that  possibly  the  hematuria  of  the  child 
was  due  to  turpentine  poisoning,  the  result  of  the  occu- 
pation of  the  mother  in  painting  on  the  day  before  the 
child  was  born.  This  can  be  safely  excluded  by  the  fact 
that  the  mother  herself  did  not  have  hematuria  (cathe- 
terized  specimen)  and  that  in  the  child  there  was  no 
hemorrhage  from  the  glomerules,  wdiere  we  usualh^  find 
most  hemorrhage  in  cases  of  hematuria  due  to  poisons. 
It  seems  much  more  probable  that  the  multiple  hemor- 
rhages were  due  to  the  colon  bacillus  septicemia,  and 
the  histologic  findings  in  the  kidney  urge  strongly  that 
the  cause  of  the  hemorrhage  is  a  local  infection  and  in- 
flammation in  the  pyramids  of  the  kidneys.  As  an  ex- 
planation of  the  extensive  localization  of  the  hemor- 
rhage in  the  pyramids  the  following  hypothesis  may  be 
suggested,  which,  nnfortunately,  is  not  open  to  proof. 
Almost  immediately  after  birth  the  infant  begins  to 
take  in  colon  bacilli,  and  is  then  obliged  to  adapt  itself 
to  the  growth  in  its  intestines  of  a  certain  strain  of  this 
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organism.  It  is  easily  possible  for  the  eolon  bacilli  to 
secure  a  foothold  in  other  tissues,  especially  in  case  these 
are  damaged  in  any  way.^  Tlie  localization  of  the  hem- 
orrhages in  the  pyramids  of  both  kidneys  in  this  par- 
ticular case  suggests,  as  a  reason  for  the  locus  minoris 
rcsistentia',  that  the  trauma  of  the  infant's  kidney  pro- 
duced by  uric  acid  infarcts  may  have  been  responsible. 
Certainly  there  is  a  striking  coincidence  as  to  the  loca- 
tion of  the  infection  and  hemorrhage  and  the  location 
of  uric  acid  infarcts.  As  stated  before,  this  hypothesis 
is  not  susceptil:)le  of  proof,  l)ut  it  has  seemed  the 
most  logical  explanation  of  the  findings  in  this  particu- 
lar case,  and  may  have  application  in  other  cases  of 
total  hemorrhagic  infarction  of  the  kidneys  in  the 
newly  born.  At  any  rate  it  is  very  probahle  that  this 
condition  is  more  often  of  infectious  origin  than  has 
been  usually  assumed,  so  far  as  can  be  ascertained  from 
the  literature.  The  only  instance  found  in  which  any 
relation  between  uric  acid  infarcts  and  hemorrhagic 
infarcts  has  been  suggested  is  in  connection  with  a  case 
reported  by  Landonzy,-  who  mentions  the  possibility  of 
uric  acid  deposits  causing  thrombosis  by  obstructing 
the  venous  flow  through  pressure  on  the  veins;  however, 
it  is  difficult  to  imagine  such  a  relation  in  the  case 
which  he  re])orts,  in  which  the  vena  cava  and  both  renal 
veins  were  thrombosed. 

Read  Feb.  8,   1909. 


COMPAEATIYE    PHYSIOLOGY    OF    XTCLEIN" 

METABOLISM. 

H.  GIDEOX  WELLS. 

Xueleojuoteins  being  a  most  essential  constituent  of 
every  living  cell  down  to  the  bacteria,  in  which,  indeed, 
they  constitute  the  chief  com)ionents,  it  is  to  be  ex- 
pected that  the  enzymes  which  liave  to  do  with  nuclein 
metabolism  should  have  an  0(]ually  wide  distribution. 
Apjiarently  this  is  the  case,  for  one  of  the  earliest  ex- 
periments upon  autolysis,  made  with  masses  of  yeast 
cells.  .<howed  the  presence  among  the  products  of  auto- 

1.  In  this  connection  it  has  been  observed  that  in  the  pyelo- 
nephritis of  infants  and  children  colon  bnoilli  seem  to  be  chiefly 
rcsijonslblt?   (see   Raginskv.  Dent.  med.   Woch..   1S97,   xxiii.  400). 

2.  Bull.    Soc.    Anat..    Paris.    1S72.    xivii.    51^1'. 
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lysis  of  various  purin  bases  which  had  been  derived 
from  the  autolytic  decomposition  of  the  nueleoproteins 
of  the  yeast  cells. 

Eecent  studies  of  purin  metabolism,  especially  those 
of  Schittenhelm  and  his  co-workers,  and  of  Walter 
Jones  in  this  country,  have  demonstrated  that  the  de- 
composition of  nueleoproteins  is  a  very  complicated 
process  in  which  several  different,  highly  specific  en- 
zymes participate,  whether  the  final  result  is  uric  acid 
or  more  completely  oxidized  products.  The  steps  of  this 
process  are  as  follows : 

First,  the  nucleic  acid  is  split  away  from  the  proteins 
to  which  it  is  bound,  apparently  through  the  action  of 
the  ordinary  proteolytic  enzymes  of  the  tissues.  Then 
the  nucleic  acid  is  acted  upon  by  a  specific  enzyme, 
nuclease,  which  decomposes  it  into  its  constituents,  the 
purins,  pyrimidins  and  phosphoric  acid.  According 
to  the  evidence  accumulating  at  the  present  time,  the 
purins  of  all  nueleoproteins  are  the  same,  adenin  and 
guanin.  the  other  purins  that  have  been  found  in  tis- 
sues being  derived  from  these  two.  As  the  next  step  we 
have  the  action  of  two  distinct  enzymes  npon  the  ade- 
nin and  guanin,  which  results  in  the  deamidization  of 
the  purins  and  the  conversion  of  adenin  into  hypo- 
xanthin  and  of  guanin  into  xanthin,  as  shown  by  the 
following  formulas : 

adenin.  adenase.  hvpoxanthin. 

CgH^X.O+H.O    >C,HX0.+XH3 

guanin.  guanase.  xanthin. 

These  two  oxypurins  are  then  acted  upon  l^y  a  s])e- 

cific  oxidizing  enzyme,  xantlio-oxidase,  which   oxidizes 

them  to  uric  acid. 

C^H.X.O-fO  >      C,H,X,0,+0  >  C,H,X,03 

Hypoxanthin.        oxidase.  xanthin.  oxidase.       uric   acid. 

The  uric  acid  may  then  either  be  excreted  or  it  may 
be  further  oxidized  by  a  uricolytic  enzyme  to  yield  al- 
lantoin,  oxalic  acid,  urea,  and  perhaps  other  substances. 

It  seems,  according  to  the  experimental  evidence,  that 
these  various  enz^Tiies  are  not  distributed  alike  through- 
out the  body.  For  example,  the  liver  of  the  pig  contains 
adenase  but  no  guanase,  although  other  tissues  of  the 
pig  contain  guanase  (Jones,  Mendel).  The  spleen  of 
the   ox   contains    xantho-oxidase   and    forms    uric    acid 
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from  xantliin,  hut  is  unable  to  clesti'oy  tlie  uric  acid, 
wliile  the  kidney  of  the  ox  destroys  uric  acid  vigorously 
(Schittenhelm).  There  is  also  evidence  that  the  en- 
zymes are  not  distributed  equally  throughout  the  animal 
kingdom.  During  the  past  autumn  I  studied  with  Prof. 
L.  Ft.  Mendel  the  purins  and  the  purin  metal)olism  of 
a  salt  water  mollusk,  Sycotijpus  canaliculatiis,  a  gastero- 
pod  common  on  the  Atlantic  coast,  and  which  may  be 
taken  as  a  type  of  the  invertebrates.  From  the  evolu- 
tionary standpoint  it  is  of  interest  in  representing  the 
direct  descendants  of  the  form  of  animal  life  which 
dominated  the  early  geological  periods,  the  gasteropods, 
and  which  for  many  millions  of  years  has  been  one 
of  the  most  numerous  forms  of  invertebrates. 

Analysis  of  the  liver,  or  the  organ  which  corresponds 
thereto,  showed  the  presence  of  the  same  purins  as 
would  l)c  found  in  a  mammalian  liver,  namely,  adenin, 
guanin,  xanthin  and  1iy])oxanthin.  indicating  the 
identity  of  the  fundamental  features  of  the  nucleopro- 
teins  of  higher  mammals  and  invertebrates.  As  in  mam- 
malian tissues,  the  adenin  and  guanin  predominated, 
and  when  the  tissues  were  allowed  to  autolyze  they  were 
converted  almost  quantitatively  into  xanthin  and  hypo- 
xanthin.  This  indicates  that  the  mollusk  has  nuclease 
to  decompose  its  nucleoproteins,  and  both  aclenase  and 
f/uanase  to  reamidize  the  aminopurins.  Further  than 
this  it  does  not  go,  however,  for  no  evidence  could  he 
found  of  the  presence  of  xantho-oxidase  to  convert  the 
oxypurins  into  uric  acid,  oi-  of  uricolytic  enzymes  ca- 
pable of  destroying  uric  acid. 

If  we  ]:)ass  upward  in  the  scale  of  animal  life  to  the 
birds  and  reptiles,  we  find  them  characterized  by  excret- 
ing their  nitrogen  chiefly  in  the  form  of  uric  acid.  This 
fact  suggests  that  the  birds  and  reptiles  also  are  devoid 
of  uricolytic  enzymes,  and  also,  perhaps,  that  they  do 
possess  the  uric  acid  forming  enzymes,  the  xantlio- 
oxidaso,  l)ut  as  yet  we  have  little  direct  evidence  on  this 
point,  except  thai  )nTfusion  experiments  with  the  goose 
liver  has  sliown  im  cn  idouce  that  tliis  organ  can  destroy 
uiic  acid,  and  T  have  found  that  the  organs  of  the  tur- 
tle arc  without  ui'icolytic  power.  Tn  such  mammals 
as  the  dog.  pii:'  and  cow.  liowevei'.  we  find  all  these  en- 
zyities,  including  those  destroying  uric  aiid.  Appar- 
ently, tlien,  the  uficolvtic  enzvmes  are  the  last  formed 
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in  the  course  of  evolution,  and  even  in  the  mammals 
their  distribution  will  perhaps  be  found  limited.  As 
already  mentioned,  they  are  absent  in  some  tissues  of 
mammals  while  present  in  other  tissues,  and  in  man 
himself  uricolysis  seems  to  be  but  slightly  developed. 
The  relatively  large  amount  of  uric  acid  in  the  human 
urine  indicates  incomplete  destruction  of  uric  acid  by 
the  tissues,  while  in  vitro  experiments  by  Schittenhelm, 
and  also  by  myself,  would  seem  to  indicate  but  little,  if 
any,  uricolytic  activity  of  human  organs  under  the 
same  conditions  under  which  tissue  from  other  mam- 
mals destroy  uric  acid  rapidly. 

A  study  of  the  purin  enzymes  of  embryo  pigs  by  Men- 
del and  Mitchell,^  when  taken  in  this  connection,  seems 
to  illustrate  the  biological  law,  that  the  individual  in 
its  development  reflects  the  entire  developmental  his- 
tory of  the  species  to  which  it  belongs.  They  found 
nuclease  and  adenase  at  very  early  stages,  but  no  xan- 
tho-oxidase  until  the  fetal  pigs  had  reached  a  length  of 
200  mm.  or  over.  In  other  words,  in  its  earlier  stages 
of  development  the  pig  possesses  only  the  same  purin 
enzymes  as  the  invertebrate,  while  somewhat  later  it  is 
equipped  as  the  birds  and  reptiles  may  be  supposed  to 
be;  that  is,  with  xantho-oxidase,  but  without  uricolytic 
enzymes.  The  uricolytic  enzyme  is  wanting  entirely  un- 
til after  birth,  when  it  soon  makes  its  appearance,  but 
in  the  suckling  pig  it  is  still  not  so  active  or  abundant 
as  in  the  adult  animal.  This  enzyme  is,  therefore,  the 
last  of  the  entire  series  of  purin  enzvmes  which  is  ac- 
quired by  the  developing  individual,  just  as  it  seem?  to 
be  the  last  to  be  acquired  in  the  evolution  of  the  animal 
kingdom. 

Kead    .March    8.    liKi'.t. 

DISCUSSION 

H.  Gideon  Wells  :  In  connection  with  the  interesting  and 
almost  unique  case  which  Dr.  Halperin  has  presented,  it  seems 
desirable  to  present  another,  less  complicated  specimen  of  renal 
infarction,  which  possesses  interest  in  that  it  caused  acute 
symptoms  Avhen  formed  so  that  we  are  able  to  judge  of  its 
exact  age,  and  that  these  symptoms  were  such  as  to  admit  of 
an  int7-a-vita)n  diagnosis  of  renal  infarct.  On  looking  up  the 
literature  of  this  subject  it  seems  that  clinical  diagnosis  of 
renal  infarction  is  very  rarely  made,  the  writers  on  diseases 
of    the    kidney    usually    contenting    themselves    with    citing    a 

1.   Aru.  Jour,  of  riiysiol..  1007.  xx.  07. 
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classical  case  reported  in  1856  by  Traube  and  commenting  on 
the  infrc(iuency  of  cases  in  wliich  diagnosis  is  possible.  Rudolf 
Schmidt'  in  1!)01  was  able  to  collect  but  eight  cases  from  the 
literature  and  his  own  experience,  and  discusses  the  chief  diag- 
nostic features. 

The  main  facts  of  this  jiarticular  case,  which  received  an 
especially  careful  clinical  .study  at  the  hands  of  Dr.  F.  \V. 
Blatchford,  are  as  follows:  The  patient,  a  vigorous  young 
business  man  of  29,  developed  a  tonsillitis  April  10,  1905,  from 
wliich  he  apparently  recovered  in  a  few  days.  In  June  and 
July  he  was  not  entirely  well,  but  did  not  become  severely 
sick  until  the  latter  part  of  July.  He  then  became  acutely  ill, 
a  mitral  murmur,  fever  and  leucocjiiosis  developed,  and  Au- 
gust 1  Dr.  Rosenow  cultivated  the  streptococcus  from  tlie 
blood.  The  case  then  ran  t!ie  ordinary  downward  course  of 
acute  streptococcus  endocarditis,  but  on  Sept.  5  there  occurred 
severe  abdominal  pains,  especially  on  the  right  side.  At  this 
time  there  was  no  blood  in  the  urine,  although  during  October 
it  appearetl  several  times.  There  were  several  attacks  of  this 
kind  and  there  seems  very  little  doubt  that  this  attack  of  pain 
corresponds  to  the  development  of  the  renal  infarct,  which  was 
found  at  autopsy  when  the  patient  died  about  fifteen  weeks 
later  on  December  23.  One  might  expect  to  find  blood  in  the 
urine  in  anemic  renal  infarction  because  of  the  zone  of  hemor- 
rhage wliich  surrounds  all  such  infarcts,  but  Schmidt  states 
that  as  a  rule  tiiere  is  no  hematuria. 

The  autopsy  was  performed  by  Dr.  Hektoen,  who  found  be- 
sides an  acute  vegetative  and  ulcerative  endocarditis  of  the 
aortic  and  mitral  valves,  the  following  condition  in  the  kid- 
neys: In  Ihe  left  kidney  were  a  few  suiall  puckered  scars. 
The  right  kidney  had  been  largely  destroyed  except  for  the 
two  poles,  the  entire  central  portion  being  replaced  by  a  de- 
]iressod  area  of  yellow,  necrotic  renal  tissue,  and  ingrowing 
fibrous  tissue.  ]\Iicroscopically  it  is  found  that  the  yellow 
area,  in  spite  of  its  evident  age  as  shown  by  the  abundance 
and  maturity  of  the  fibrous  tissue  encapsulating  and  invading 
it,  still  contains  abundant  necrotic  but  well-preserved  renal 
tubules.  In  ])laces  tlie  layer  of  necrotic  renal  tissue,  which  has 
remained  for  fifteen  weeks  unabsorbed.  is  at  least  one  milli- 
meter thick,  illustrafing  how  slowly  autolysis  takes  place  in 
dead  tissues  wliicii  arc  not  invaded  by  leucocytes. 

.{.    Wien.    kiln.    Wchnsihr..    ]'.>oi>.    xv.   f,s:{. 
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THE  BACTERICIDAL  ACTIOX  OF  SALIVA. 
B.  S.  BARNES. 

The  subject  of  the  action  of  saliva  upon  pathogenic 
organisms  is  of  importance  because  of  the  relation  it 
bears  to  those  local  and  general  infections  which  have 
their  starting  point  in  various  parts  of  the  mouth  and 
pharynx.  Pathogenic  organisms  are  probably  present 
in  the  mouths  of  all  normal  individuals,  though  the 
varieties  to  be  found  are  doubtless  subject  to  great 
variations.  Tunnicliff^  and  others  state  that  they  found 
streptococci  in  all  normal  throats  which  they  examined. 
However,  Euediger,-  as  the  result  of  more  recent  work 
in  which  he  used  more  accurate  methods  of  differentia- 
tion, found  streptococci  in  30  of  a  series  of  51  normal 
throats  examined.  In  the  same  series  he  found  the 
pneumococcus  in  -12  cases  and  the  diphtheria  bacillus  in 
three.  Leving"  found  the  staphylococcus,  m.  tetragenus 
and  sarcini  most  often  in  normal  throats.  It  is  probable 
that  tubercle  bacilli  may  occur  occasionally  in  the 
mouth  and  pharynx  of  normal  persons.  In  fact,  it  may 
be  possible  for  any  of  the  pathogenic  organisms  to  reach 
the  mouth  under  suitable  conditions.  Miller*  described 
a  group  of  organisms  of  unknown  pathogenesis  in 
human  saliva  which  he  was  unable  to  cultivate  in  arti- 
ficial media  of  any  kind.  These  included  bacilli,  cocci, 
spirilli.  leptothrix  and  spirochetes. 

It  must  be  remembered  that  the  fluid  in  the  mouth 
that  we  call  saliva  contains  not  only  the  secretion  of  the 
salivary  glands,  but  of  numerous  mucous  and  serous 
glands  scattered  through  the  mouth  and  pharynx.  "Work- 
ing with  saliva  of  the  parotid  gland  of  a  dog,  collected 
directly  from  Stenson's  duct,  A.  Gilbert  and  A.  Lipp- 
man^  found  an  abundant  flora  of  micro-organisms,  con- 
sisting of  both  anaerobes  and  aerobes,  but  largely  of  the 
former.  They  found  that  the  number  of  these  organ- 
isms was  greatest  when  tlie  dog  was  fasting  and  the  flow 
of  saliva  was  slow,  but  that  the  nuuiber  was  markedly 
decreased  when  there  was  an  active  flow  from  the  duct 
during  mastication,  probably  due  to  the  mechanical  ac- 
tion of  the  fluid.    Similarly  it  seems  probable  that  the 

1.  Trans.  Chi.  Path   Soe..   1004.  fi.  p.  17." 

2.  .Tour.    Infect.    Dis..    inoo.   p.    7.~>.".. 
.S.   .Tour.    A.   M.   A..    190.->.   4.">.   p.   4.5S. 

4.  Micro-orsanisms   of  Human    Mouth,   1800. 

5.  Comte  Rend,  de  Biol.,   1904,  5C>.  p.  374. 
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number  of  organisms  in  human  saliva  is  greatest  when 
the  salivary  glands  are  at  ix'st,  diiiiinishing  after  the 
taking  of  food. 

Frost,  Divine  and  Eeineking"  found  that  the  presence 
of  the  pnouniocoecus  in  the  saliva  of  healthy  persons 
varied  with  the  season  of  the  year  in  the  majority  of 
eases  examined.  They  also  found  it  more  frequently  in 
the  saliva  of  persons  working  "indoors"  than  those 
working  "outdoors."  Doubtless  other  of  the  organisms 
present  in  the  mouth  vary  with  the  season  of  the  year 
and  the  habits  of  living,  and  also  with  the  locality  in 
whicli  an  individual  lives. 

In  1891  Sanareili'  made  a  series  of  experiments  to 
determine  the  action  of  human  saliva  upon  various 
pathogenic  organisms,  including  the  streptococcus  pyog- 
enes, staphylococcus  aureus,  m.  tetragenus,  cholera 
spirillum,  diphtheria  bacillus  and  pneumococcus.  He 
found  that  all  these  organisms,  with  the  exception  of 
the  diphtheria  bacillus  and  the  pneumococcus,  were  rap- 
idly destroyed  by  fresh  human  saliva.  "When  but  small 
numl)ers  of  organisms  were  introduced  into  the  saliva, 
this  destruction  was  complete.  However,  when  the  saliva 
was  inoculated  wdth  enormous  numbers  of  organisms 
there  was  at  first  a  rapid  decrease,  continuing  for  two 
or  three  days,  followed  by  a  marked  increase  of  the  re- 
maining organisms.  The  diphtheria  bacillus  did  not 
suffer  greatly  from  the  action  of  saliva,  but  was  de- 
stroyed after  a  period  of  from  24  to  40  days. 

On  the  contrary,  Sanareili  found  that  the  pneumococ- 
cus was  not  destroyed  by  saliva,  but  rapidly  multiplied 
when  introduced  in  either  small  or  large  numbers.  Al- 
thougii  the  pneumococcus  grew  rapidly  in  saliva,  he 
found  ]\v  animal  experimentations  that  the  virulence  of 
a  virulent  strain  of  pneumococcus  was  entirely  de- 
stroved  after  heina-  iirown  in  saliva  for  ten  or  twelve 
days. 

This  action  of  saliva  on  the  virulence  of  the  jmeumo- 
coccus  won  hi  offer  an  easy  explanation  of  the  finding  by 
Graham,**  that  93.7  per  cent,  of  12T  strains  of  pneumo- 
cocci  isolated  from  the  saliva  of  pneumonia  patients 
were  susceptible  to  phagocytosis  under  the  infhu'nee  of 

(!.     .Tour.    Infect.   Dis..   100.-),   Sup.    1.  p.   298. 

7.  rentralbl.   f.  bakt.,   18!)1.   10,   p.   S17. 

8.  Jour.    Infect.   Dis.,   1!»08,  5,   p.   273. 
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normal  serum.  Graham  states  that  in  a  single  experi- 
ment, pneumococci  were  destroyed  by  a  mixture  of  equal 
parts  of  saliva  and  salt  solution  in  17^2  hours.  This 
experiment  can  not  be  given  much  weight,  however, 
because  of  the  bactericidal  action  of  physiological  salt 
solution. 

The  experiments  here  described  were  first  undertaken 
to  determine  if  normal  human  saliva  has  a  bactericidal 
action  on  the  pneumococcus.  Later  the  work  Avas  ex- 
tended to  test  the  action  of  saliva  on  the  Staphylococcus 
alhus.  Streptococcus  pyogenes  and  influenza  bacillus. 
The  technic  of  the  experiments  was  practically  the  same 
for  all,  with  slight  variations,  because  of  the  different 
cultural  characteristics  of  the  organisms. 

In  every  case  the  saliva  used  was  fresh  and  rendered 
sterile  by  passing  through  a  porcelain  filter.  For  mak- 
ing inoculations  24-hour  broth  cultures  were  used,  the 
broth  being  altered  in  various  ways  to  favor  the  growth 
of  the  diflerent  organisms.  The  pneumococcus  suspen- 
sions were  grown  in  sugar-free  broth;  the  staphylococ- 
cus in  plain  broth,  and  the  streptococcus  and  influenza 
bacillus  in  plain  l)rotli  to  which  was  added  a  small 
amount  of  human  blood. 

To  control  the  action  of  the  saliva,  inoculations  were 
made  in  physiological  salt  solution  and  in  broth  at  the 
same  time  as  in  saliva.  The  salt  solution  has  a  slight 
bactericidal  action,  and  the  broth  modified  to  suit  the 
growth  of  the  various  organisms  gives  a  medium  in 
which  they  multiply  rapidly.  Thus  any  bactericidal 
action  of  saliva  can  be  easily  compared  to  the  action  of 
salt  solution,  whereas  any  increase  in  saliva  is  readily 
compared  to  the  growth  on  a  favorable  medium. 

To  each  of  three  test-tubes  containing  about  0.4  c.c. 
of  saliva,  salt  solution  and  broth,  respectively,  was  added 
one  platinum  loopful  of  the  suspension  of  organisms  to 
be  tested,  when  all  was  placed  in  the  thermostat  at  37° 
C.  for  48  hours.  Agar  ])lates  were  made  from  each  of 
the  tubes  immediately  after  inoculation  and  at  varying 
intervals  thereafter,  one  loopful  of  mixture  being  trans- 
ferred from  each  tube.  However,  none  of  the  experi- 
ments were  carried  more  than  48  hours,  because  changes 
in  the  saliva  after  so  long  a  period  might  render  results 
unreliable. 
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In  the  oxperiiueiits  un  the  piieuiiiococcus  there  was  a 
marked  increase  in  tlio  niimher  of  organisms  beginning 
soon  after  the  saliva  was  inoculated.  This  increase  con- 
tinned  in  some  cases  only  during  the  first  24  hours, 
while  in  others  it  lasted  two  days.  The  number  of  or- 
ganisms in  saliva  multiplied  faster  in  some  instances 
than  those  grown  in  broth.  This  increase  was  as  great 
for  virulent  as  for  non-virulent  strains  and  was  inde- 
pendent of  the  number  of  organisms  used  for  the  inocu- 
lation. The  growth  in  saliva  from  various  individuals 
showed  no  differences.  The  following  table  shows  the 
result  of  one  experiment  with  the  pneumococcus.  The 
experiment  was  repeated  fifteen  times  and  with  the 
saliva  of  three  individuals. 

No.   Colonies   on   Blood   Agar   Plates. 
Mixture.      Immediately.     4^4  h'"S-  18  hrs.  40  hrs. 

Fresh  saliva    .  .        '2.o2(>  .S..~>60       Innumerable.     Innumerable. 

Salt    solution    .        1.440  140  0  0 

Broth    3.120  1,000        Innumerable.  3,290 

The  Stapliylococrus:  alhus  was  obtained  from  a  furun- 
cle. It  multiplied  rapidly  when  introduced  into  the 
saliva  of  various  individuals,  although  it  did  not  in- 
crease so  rapidly  in  saliva  as  in  broth.  The  growth  was 
independent  of  the  number  of  organisms  with  which  the 
saliva  was  inoculated.  The  accompanying  table  shows 
the  result  of  a  single  experiment  with  the  staphylococ- 
cus, the  experiment  being  repeated  five  times  with  the 
saliva  from  three  individuals. 

No.  Colonies  on  Plain  Agar  Plates. 

Mixture.      Immediatelv.  .">  hrs.  20  hrs.  42  hrs. 

Saliva    .•Jdii  010  4.000  10.000 

Salt   solution.  72(i  .">(;o  160  72 

Broth    1.120  Innumerable.   Innumerable.   Innumerable. 

The  streptococcus  experimented  with  was  obtained 
from  an  erysipelas  patient.  Although  the  number  of 
oiganisms  did  not  increase  rapidly  after  inoculation  in 
saliva,  there  was  always  a  slight  increase  during  the 
first  24  hours.  However,  the  number  diminislied  during 
the  second  day.  The  saliva  of  various  individuals  gave 
similar  results.  The  following  table  is  the  result  of  one 
experiment  with  the  streptococcus.  The  experiment  was 
repeated  five  times  with  saliva  from  three  individuals. 

No.  Colonies  on  Plain  .\sar  Plates. 

Mixliire.        Immediately.     4  U    hrs.  20   hrs.  4S  hrs. 

Saliva     .">t>0  (.00  SSO  0 

Salt     solution.  (i4(t  ."(!0  SO  0 

Broth    "211  O.C.OO        Innumerable.     Innumerable. 
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The  results  obtained  with  the  influenza  bacillus  were 
not  as  satisfactory  as  would  be  desirable.  In  some  in- 
stances it  was  difficult  to  count  the  small  transparent 
colonies  in  the  blood  agar  plates  with  any  degree  of  ac- 
curacy. Ho\^'ever,  there  was  a  definite  increase  in  the 
number  of  organisms  in  saliva  during  the  first  24  hours, 
which  in  some  instances  continued  -IS  hours.  The  table 
shows  the  action  of  saliva  on  the  influenza  bacillus,  the 
experiment  being  repeated  five  times  with  saliva  from 
three  individuals. 

Xo.  Colonies  on   Blood  Agar  Plates. 

Mixture.                    Immediately.     4  hrs.     ii2  hrs.  48  hrs. 

Saliva     320                480         1,200  200 

Salt    solution    240                140            100  80 

Broth    160            3,200        4,800  9,600 

It  appears  from  these  investigations  that  saliva  has 
no  bactericidal  action  on  the  pneumococcus.  Streptococ- 
cus pyogenes.  Staphylococcus  pyogenes  alhus  or  influ- 
enza bacillus.  On  the  other  hand,  it  furnishes  a  medium 
that  is  distinctly  favorable  to  the  growth  of  the  pneumo- 
coccus and  staphylococcus.  However,  the  streptococcus 
and  influenza  bacillus  did  not  multiply  to  any  marked 
degree,  though  there  was  a  distinct  increase  for  the  first 
24  hours,  with  a  decrease  in  most  cases  during  the  sec- 
ond day.  This  would  suggest  that  these  organisms  are 
capable  of  growing  in  saliva  until  the  greater  part  of 
the  nutrient  materials  are  used  up  and  then  gradually 
die  out.  These  results  certainly  do  not  agree  throughout 
with  those  obtained  by  Sanarelli.  However,  the  strepto- 
coccus is  the  only  organism  with  which  this  difference 
of  results  is  positive.  He  worked  with  the  Staphylococ- 
cus aureus,  while  in  this  work  the  Staphylococcus  alhus 
was  used.  The  experiments  with  the  pneumococcus  agree 
in  every  respect  with  those  of  Sanarelli.  Further  work 
would  be  necessary  in  order  to  determine  if  the  viru- 
lence of  the  pneumococcus  is  lowered  under  the  influ- 
ence of  saliva. 

If  it  is  true  that  saliva  has  no  liactericidal  action  on 
most  pathogenic  Ijacteria,  why  is  it  that  infections  do 
not  occur  more  frequently  through  the  mucous  mem- 
brane and  tonsils?  Severe  wounds  or  al)rasions  in  the 
mucosa  of  the  mouth  usually  heal  readily.  This  can 
probably  be  partly  explained  by  the  phagocytic  action 
of  the  leucocytes  which  arc  always  present  in  the  sali- 
vary  secretion.     Observations   made   by    Hugenschmidt 
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and  Miller''  independently  indicate  that  saliva  exerts  a 
positive  chemiotaxiii  toward  leucocytes.  According  to 
Miller,  Hugenscliniidt  found  that  capillary  tubes  filled 
with  saliva  and  closed  at  one  end  became  plugged  with 
phagoc3'tes  when  the  open  end  was  inserted  under  the 
skin  or  into  the  abdominal  cavity  of  a  rabbit  or  guinea- 
pig,  ^filler  noticed  that  the  fluid  in  wounds  following 
the  extraction  of  teeth  contained  great  numl)ers  of  leu- 
cocytes which  in  most  cases  were  filled  with  bacteria. 
Of  essential  importance  must  be  those  properties  of  the 
cell  which  we  include  in  the  word  resistance.  It  seems 
probable  that  bacteria  may  constantly  enter  the  superfi- 
cial layers  of  the  mucosa,  there  to  come  under  the  influ- 
ence of  the  bactericidal  action  of  the  body  fluids  and 
the  ]ihagocytic  action  of  the  leucocytes.  Fnder  these 
conditions  an  infection  could  occur  only  with  a  lower- 
ing of  the  resistance  of  the  cells  of  the  mucosa,  accom- 
panied by  a  diminution  of  the  general  anti-infectious 
powers  or  liy  an  increase  in  virulence  of  the  organisms 
in  the  saliva. 

Uead  March  S.  IfMii). 


DEMOXSTKATIOX     OF     A     MICRO-ORGAXISM 

WHICH  APPAEEXTLY  HAS  A  SPECIFIC 

RELATIOXSHIP   TO   POCKY  MOUX- 

TAX     SPOTTED     FEVEP. 

11.  T.  RICKETTS. 

A  polar  staining  bacillus  is  found  in  the  eggs  of  in- 
fected ticks,  and  also  in  their  ovaries,  alimentary  sacs 
and  salivary  glands.  It  exists  frequently  as  a  diplo- 
bacillus  in  all  these  localities.  A  similar  organism  is 
found  in  the  blood  of  infected  guinea-pigs,  lying  in  the 
plasma  and  not  infrequently  in  nucleated  blood  cells. 
It  is  seen  also  in  the  l)lood  of  infected  men.  In  the 
blood  it  is  usually  seen  as  a  bacillus  or  di]iloliacillus  or 
as  a  diplococcoid  form,  the  latter  perhaps  being  a  small 
bipolar  organism.  In  size  it  approximates  that  of  the 
influenza  bacillus.  ]irobably  lieing  a  little  smaller. 

A  specific  relationship  to  spotted  fever  is  indicated 
bv  its  great  sus(Oi)til)ility  to  agglutination  by  the  serums 
of   animals    and    of   man    which    have    recovered    from 

0.   Cited  by   Miller.   I»ent.  Cosmos.   1!>0.1.   45.   p.   080. 
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spotted  fever.  Dilutions  of  1  to  320  and  of  1  to  400 
cause  complete  agglutination  with  some  serums,  and  so 
far  no  serum  has  l>een  tested  which  did  not  agglutinate 
strono^lv  in  a  dilution  of  1  to  320.  Xormal  serums  from 
the  guinea-pig  agglutinate  moderately  in  a  dilution  of 
1  to  2  and  sometimes  weakly  in  a  dilution  of  1  to  20, 
but  not  higher.  The  normal  serum  of  man  agglutinates 
to  a  similar  degree.  An  emulsion  of  crushed  infected 
eggs  serves  as  a  source  for  the  bacilli  in  the  agglutina- 
tion tests. 

The  facts  cited  are  strong  evidence  that  the  micro- 
organism described  is  the  cause  of  spotted  fever.  It  is, 
of  course,  desirable  that  all  possible  evidence  bearing  on 
the  relation  of  the  bacillus  to  the  disease  be  accumu- 
lated, and  the  subject  is  being  studied  further  for  this 
purpose. 

Stained  specimens  of  the  bacillus  as  it  appears  in  the 
infected  egg,  in  the  blood  of  the  guinea-pig  and  as 
clumped  in  the  agglutination  reaction  were  shown. 

Read  Feb.   8,   1900. 


•OBSEEYATIOXS    COXCEEXIXG    THE    EFFECT 
OF   ETHER   OX   PHAGOCYTOSIS.* 

(Abstract.) 
EVARTS  A.  GRAHAM 

Work  was  undertaken  to  determine  as  far  as  possible 
the  effect  of  ether  on  phagocytosis  both  in  vitro  and 
after  an  ordinary  surgical  anesthesia.  For  a  study  of 
the  latter,  cases  were  taken  which  involved  fairly  sim- 
ple operative  procedures  on  comparatively  healthy  young 
adults.  Precautions  were  used  to  rule  out  factors  which 
might  complicate  the  results,  such  as  infection,  hemor- 
rhage, shock,  etc.  The  determinations  made  on  human 
beings  were  controlled  by  experiments  upon  rabbits  in 
which  only  an  ether  anesthesia  was  produced  without 
operative  measures  of  any  kind.  In  general  the  usual 
opsonic  technic  was  used. 

The  principal  conclusions  to  be  drawn  from  the  work 
are: 

*  From  the"  Department  of  Snrjrer.v.  Rush  Medical  Colleire,  and 
the   Memorial    Institute  for   Infectious   Diseases. 
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1.  Ether  reduces  the  i>ropert_v  in  Jumiaii  and  rabbit 
blood  of  pliagocvtosis  of  streptococcus  both  in  vitro  and 
in  an  ordinary  surgical  anesthesia. 

2.  This  reduction  seems  to  be  more  or  less  general 
and  is  demonstrable  with  streptococcus,  pneumococcus, 
staphylococcus,  B.  coli  and  B.  typhosus. 

3.  The  period  of  depression  of  phagocytosis  after  an 
ether  anesthesia  is  variable,  probably  depending  upon 
many  factors. 

4.  Wli ether  this  reduction  is  due  to  a  specific  action 
of  ether  upon  either  serum  or  leucocytes  alone,  or 
whether  the  whole  phagocytic  system  of  serum,  leuco- 
cytes and  bacteria  are  equally  affected  has  not  yet  been 
satisfactorily  ascertained.  However,  there  seems  to  be 
sufficient  evidence  for  assuming  that  the  leucocytes  are 
affected  at  least  to  some  degree. 

o.  The  explanation  of  this  action  of  ether  is  not  clear, 
as  to  whetlier  the  reduction  of  phagocytosis  depends 
upon  the  fat-solvent  power  of  ether,  or  whether  the 
process  is  dependent  upon  changes  caused  b}'  the  ether 
in  such  phenomena  as  surface  tension,  etc. 

(!.  Lecithin  in  small  amounts  in  vitro  is  capable  of 
counteracting  the  inhibitory  effects  of  ether. 

7.  The  ether  seems  not  to  l)e  in  any  stable  combina- 
tion with  the  serum.  Its  inhiliitory  effect  upon  phago- 
cytosis may  be  removed  by  passing  a  current  of  air 
through  the  serum. 

Rrarl   l-Vb.   s.    ]!»nO. 
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PECULIAR     DISPLACEMENT     OF    THE    BULB 

C'CHIAin'S     MALFOEMATIOX")      IX     A 

CASE  OF  SPIXA  BIFIDA  THOE- 

ACICOLUMBALIS. 

PETER  BASSOE. 
From  the  I'athological   Laboratory  of   Kush  Medical  College. 

The  ease  to  be  reported  illustrates  a  set  of  clianges 
consisting  in  downward  displacement  of  the  bulb  and 
part  of  the  cerebellum  or  choroid  plexus,  or  both, 
brought  about  by  the  altered  mechanical  conditions  in 
the  cranium  and  spinal  canal  in  cases  of  spina  l)ifida. 
The  frequently  associated  hydrocephalus,  hypoplasia  of 
the  cerebellum  and  abnormalities  of  the  cord  further 
tend  to  multiply  the  bewildering  anatomical  picture 
produced.  Chiari  was  the  pioneer  in  studying  this  con- 
dition, to  which  valuable  contributions  later  have  been 
made  by  Arnold,  Solovtzoff,  Straussler,  Hans  Guddeu, 
Schwalbe  and  Gredig.  In  the  article  by  the  two  latter 
authors  the  condition  is  thoroughly  discussed  and  desig- 
nated '"Arnold's  and  Chiari's  malformation."  Attempts 
are  also  made  at  classification  and  the  establishment  of 
morphological  series.  As  "Arnold's  malformation"  they 
define  defect  of  the  vermes  and  tumor-like  elongation 
of  the  cerebellum  and  choroid  plexus  into  the  spinal 
canal  and  divide  the  cases  described  into  the  following 
five  groups : 

1.  Displacement  of  the  cerebellar  sul)stance  into  the 
central  canal  as  far  down  as  the  lumi)ar  region  (Striiuss- 
ler's  case). 

2.  Displacement  of  cerebellar  substance  into  an  elon- 
gation of  the  fourth  ventricle,  which  extends  downward 
along  the  dorsum  of  the  cord  (Chiari's  Case  16). 
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Fiff.    1. — Lateral    vii-w    of    bulb    luul    cofd.    showing    bifurcation, 
the   dorsal    [lart    (>iuiliij^    blhully. 
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3.  Process  of  greatly  altered  cerebellar  tissue,  choroid 
plexus  and  pia  on  the  dorsum  of  bulb  and  upper  cervical 
cord  (3  cases  of  Schwalbe  and  Gredig,  6  of  Chiari's 
cases,  cases  of  Arnold,  Gudden  and  Solovtzoff). 

4.  Elongation  of  cerebellum  insignificant,  but  a 
tumor-like  mass  consisting  of  choroid  plexus  is  found 


Fig.   2. — Cross    sections   just  above   bifurcation,    mass   of   choroid 
plexus  seen  in   fourtli  ventricle. 

on  the  dorsum  of  the  cord  (one  of  Schwalbe  and  Gre- 
dig's  cases). 

o.  Insignificant  small  processes  of  cerebellar  vermes 
in  the  spinal  canal. 
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In  this  connection  attention  is  drawn  to  the  demon- 
stration hy  G.  Schwalbe,  that  under  normal  conditions 
a  process  of  cerebellar  tissue  ("Torus  marginalis  cere- 
belli")  often  extends  into  tlie  spinal  canal. 


Vi'^,  :;. —  Itisiiiiii  cuiisiriciiuii.  W-iurul  part  itossesses  slit-like 
central  canal,  ilistinct  ventral  commissure  and  fairly  distinct  vent- 
ral   coliinins   on    the    rijilit    side. 

As  '-Chiari's  malt'oiinatioir"  they  designate  the  down- 
ward displacement  of  the  bulb  on  the  dorsum  of  the 
cord,  whicli  when  of  high  degree  produces  an  apparent 
doubling  of  the  l)ull)  and  upjier  cervical  cord,  the  dorsal 
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(or  bulbar)  portion  ending  blindly.  The  condition  is 
readily  explained  by  assuming  a  steady  pressing  down- 
ward and  backward  in  its  axis  of  the  bulb  on  the  cord, 


Fig.    4. — Separation    complete,    with    distinct    cord    structure    of 
ventral   part. 

the  support  of  the  latter  being  weakened  by  the  spina 
bifida  below. 
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In  most  cases  described,  both  of  these  types  coexist. 
It  seems  to  the  writer  that  Schwalbe  and  Gredig  are  not 
justified  in  their  statement  (p.  178)  that  Arnold,  whose 
paper  appeared  in  1894,  was  the  first  to  observe  dis- 
placement of  the  cerebellum  in  the  spinal  canal,  as 
Chiari  in  1891,  in  his  article  on  changes  in  the  cerebel- 
lum due  to  hydrocephalus,  described  three  types;  name- 
ly (1)  elongation  of  the  tonsil  and  mesial  parts  of  the 
inferior  lobe  of  the  cerebellum  to  papillary  processes 
which  accompany  the  bulb  into  the  spinal  canal;  (2) 
displacement  of  part  of  tlie  cerebellum  into  the  spinal 
canal  inside  of  the  elongated  fourth  ventricle  (observed 
in  a  case  of  spina  bifida)  ;  (3)  embedding  of  nearly  the 
entire  hydrocephalic  cerebellum  in  a  spina  bifida  cervi- 
calis.  Furthermore,  Arnold  only  incidentally  describes 
the  cerebellar  displacement  and  comments  on  it  very 
briefly,  the  bulk  of  the  article  being  devoted  to  entirely 
difl^erent  aspects  of  the  case  reported.  As  the  types  be- 
long and  usually  occur  together  and  both  were  first 
described  by  Chiai'i,  it  seems  justifiable  to  call  the  whole 
condition  "Chiari's  malformation"  if  it  is  to  be  named 
after  any  one.  However,  it  must  be  said  that  Chiari 
ascribed  the  malformation  to  congenital  hydrocephalus 
setting  in  at  a  stage  when  the  cerebellum  still  is  small, 
and  laid  little  stress  on  the  spina  bifida  which  was  pres- 
ent in  most  of  his  own  cases.  All  the  subsequent  authors 
have  attributed  the  condition  to  spina  bifida,  and  Arnold 
proved  himself  a  true  prophet  when  he  expressed  the 
opinion  (1.  c,  p.  24:)  that  elongation  of  the  cerebellum 
and  other  abnormalities  in  the  upper  part  of  the  central 
nervous  system  may  "be  frequent  in  spina  bifida  sacro- 
lumbalis. 

The  specimens  to  be  described  were  obtained  at  a 
necropsy  held  by  the  writer  at  St.  Luke's  Hospital  on 
Dec.  27,  1904,  on  the  body  of  an  infant,  three  days  old, 
in  the  service  of  Dr.  Hoag.  Labor  had  been  normal. 
Aside  from  spina  bifida  no  abnormality  had  been  noted 
at  birth.  The  child  had  a  feeble  cry  and,  with  the  excep- 
tion of  slight  adduction,  the  left  leg  appeared  to  be 
paralyzed.  A  complete  necropsy  was  held,  but  there 
were  no  findings  of  interest  and  no  malformations  out- 
side of  the  cerebrospinal  axis  and  its  bony  coverings. 
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The  chief  findings  were:  Spina  bifida  thoracicolum- 
balis.  Ascending  meningitis.  Congenital  internal  hydro- 
cephalus. Microgyria.  Partial  press^^re  atrophy  of  cor- 
pus callosum.  Hypoplasia  of  cerebellum.  Downward 
displacement  of  bulb  on  dorsum  of  cord  with  apparent 


Fis'.  o. — Ouly  one  luoduUatod  tract  ispinal  root  of  trigeminus?) 
in  dorsal  part.  Prominent  unmeduUated  ventral  pyramidal  tracts 
in   cord. 

doubling-   of    the    former.     Downward   displacement    of 
hyperplastic  choroid  plexus  of  the  fourth  ventricle. 
Only  part  of  the  gross  description  will  be  quoted  here. 
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The  body  is  48  cm.  long.  The  circumference  of  the 
head  is  33.5  cm.,  the  fronto-oceipital  diameter  10.5 
cm.,  biparietal  7.5  cm.,  suboccipitobregmatic  9.5  cm. 
The  anterior  fontanelle  is  7  cm.  long  and  4.5  cm.  wide. 
The  skull  is  thin  and  the  parietal  bones  have  a  peculiar 
fan-shaped  appearance  best  observed  when  they  are  held 
up  to  the  light  when  11  very  tliin,  translucent,  bulging 
areas  are  seen  separated  by  radiating  thicker  beams  of 
bone.  There  are  several  ecchymotic  areas  in  the  pia  and 
a  light  degree  of  leptomeningitis  exists.  A  marked  con- 
dition of  microgyria  is  present  as  well  as  marked  inter- 
nal hydrocephalus,  the  two  lateral  ventricles  communi- 
cating by  a  wide  opening,  taking  the  place  of  the  sep- 
tum lucidum.  Below  this  large  opening  the  foramina 
of  Monro  are  present  in  normal  relations.  The  corpus 
callosum  is  greatly  reduced  in  size,-  the  middle  portion 
being  the  part  best  preserved.  The  fornix  longus  below 
the  corpus  callosum  is  unusually  prominent.  The  left 
hemisphere,  full  of  fluid,  weighs  305  grams,  empty  200 
grams;  the  right  hemisphere,  respectively,  255  and  210 
grams.  The  cerebellum  is  very  small  and,  together  with 
the  pons,  weighs  15  grams.  The  whole  brain  stem  is 
displaced  downward,  the  upper  part  of  the  bulb  flat- 
tened and  the  fourth  ventricle  widened.  Lower  down 
the  bulb  becomes  drawn  out  ventro-dorsally,  then  it 
appears  constricted  on  either  side  and  finally  separates 
into  two  parts,  the  dorsal  one  of  which  tapers  and  ends 
blindly,  the  ventral  and  smaller  part  becoming  con- 
tinuous with  the  cord  (see  Fig.  1),  Below' the  fourth 
thoracic  vertebra  a  complete  rhachischisis  exists  and  in 
the  midthoracic  region  the  cord  and  its  roots  are  seen 
on  the  surface.  In  this  region  there  is  also  a  cleft  in 
the  posterior  part  of  the  cord,  while  lower  down  the  cord 
is  more  deeply  ])laeed  and  of  perfect  contour. 

IllsioJogic  examination,  of  the  nervous  system  was 
confined  to  the  brain  stem,  bulb  and  cord.  Serial  sec- 
tions were  made  from  a  point  well  above  the  bifurcation 
of  the  bulb  down  to  tlie  tip  of  the  blind  projection. 
Most  of  the  sections  were  stained  by  tiie  Wolters-Kaes 
modification  of  Weigert's  myelin  stain,  with  sodium 
carminate  counter  stain;  others  by  the  hematoxylin- 
eosin  and  A'nn  ({iesou's  methods. 
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There  is  no  change  of  interest  above  the  split  in  the 
bulb.  Figure  2  shows  the  hyperplastic  mass  of  choroid 
plexus  in  the  fourth  ventricle.  No  cerebellar  tissue  is 
found  in  this  mass.  Below  this  level  a  gradual  lateral 
constriction  takes  place  and  the  ventral  portion  more 
and  more  clearly  assumes  the  appearance  of  the  cord, 
while  the  dorsal  part  retains  the  features  of  the  bulb 
(Fig.  3).  When  the  separation  is  completed  the  cord 
structure  of  the  ventral  part  becomes  more  perfect,  while 
the  number  of  medulated  bundles  in  the  dorsal  part  de- 
creases until  finally  no  medulated  fibers  are  seen,  while 
the  ventricle  extends  to  the  tip  or  blind  end.  Two  histo- 
logic features  are  of  special  interest.  In  the  first  place 
very  little,  if  any,  pyramidal  decussation  can  be  seen,  and 
in  sections  of  the  cord  below,  at  various  levels,  the  direct 
pyramidal  tracts,  which,  of  course,  are  nearly  unmedu- 
lated,  are  very  prominent,  while  the  crossed  ones  are 
very  indistinct.  In  the  second  place,  by  the  study  of  the 
serial  sections  it  could  be  made  out  that  part  of  the 
deeply  stained  medulated  tracts  in  the  dorsal  or  bulbar 
portion,  seen  in  Figures  3,  4  and  5,  and  which  evidently 
chiefly  represent  the  spinal  root  of  the  trigeminus,  may 
be  seen  to  descend  nearly  to  the  tip  of  the  blind  projec- 
tion and  then  make  a  loop,  ascend  and  enter  the  dorsal 
funiculi  of  the  ventral  portion  (or  cord).  The  sections 
of  the  cord  lower  down  aside  from  the  prominent  un- 
crossed pyramidal  tracts  and  the  dorsal  cleft  in  the  tho- 
racic region  present  no  features  of  special  interest. 

The  findings  in  connection  with  the  bulb  are  very 
similar  to  those  described  by  the  author  mentioned.  The 
case  evidently  belongs  in  Schwalbe  and  Gredig's  Class 
IV  as  far  as  the  downward  displacement  of  cerebellum 
and  choroid  plexus  is  concerned. 

The  writer  wishes  to  thank  Prof.  C.  Judson  Herrick 
for  valuable  aid  in  the. study  of  both  the  gross  speci- 
mens and  the  serial  sections. 

Read  May  10,  1909. 
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A  CASE  OF  MELANOSIS  OF  THE  CEXTEAL 
NERVOUS  SYSTEM. 

(ABSTRACT) 

R.  HAMILL  AND  T.  ROTHSTEIN. 

The  authors  had  been  unable  to  find  a  similar  case 
reported  in  the  literature.  The  most  marked  features  of 
the  pathological  change  were:  (1)  pigmentation,  (2) 
syringomyelia  formation  and  destruction  of  superficial 
cerebellar  substance,  (3)  glia  proliferation  and  destruc- 
tion. 

The  pigment  was  found  in  the  membranes  of  the 
cord,  cerebellum  and  base  of  the  cerebrum.  It  invaded 
the  nerve  tissue  of  the  peripheral  zone  of  the  cord  and 
around  the  central  canal.  At  the  level  of  the  8th  D, 
where  there  was  almost  complete  demyelinization  with 
large  cavity  formation,  pigment  extended  throughout 
the  section.  In  the  cerebellum  and  cerebrum  it  was 
found  both  in  the  membranes  and  the  nervous  tissue, 
especially  the  cortex.  The  pigment  was  of  yellow  and 
brownish  color,  giving  the  parts  where  it  was  massed  a 
rusty  color.  It  lay  in  free  cells  found  in  great  num- 
bers in  the  adventitial  spaces  of  the  blood  vessels,  in 
other  lymph  spaces  of  the  membranes  and  of  the  nerv- 
ous tissue,  or  in  glia  cells.  When  pigment  was 
macroscopically  visible  every  glia  cell  contained  some 
pigment.  The  pigment  content  of  the  glia  cells 
was  very  variable,  from  a  bare  trace  to  complete  fill- 
ing. Cells  were  found  which  resembled  chromatophores 
(Kibbert).  Different  degrees  of  pigment  both  as  to 
amount  and  shade  occurred  in  the  cells  so  that  it  seemed 
as  if  at  least  some  of  the  pigment  was  formed  therein. 
The  pigment  was  found  diffusely  through  the  basilar 
membranes,  extending  a  little  on  to  the  convexity  at 
the  frontal  and  occipital  poles.  The  pigment  in  the 
membranes  followed  the  lines  of  the  blood  vessels.  There 
were  hemorrhages  in  the  involved  tissue  of  the  cerebel- 
lum and  of  the  lower  dorsal  cord,  but  pigment  was  no 
more  marked  immodiatoiy  about  such  hemorrhages  than 
elsewhere. 

The  syringomyelia  extended  from  the  upper  sacral  to 
the  4th  D  and  was  of  the  type  of  syringomyelia  gliosa. 
The  cavities  were  to  a  large  extent  bordered  by  epen- 
dyma.  The  superior  vermis  was  almost  replaced  by  a 
heavily  pigmented  cystic  formation,  which  also  invaded 
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the  contiguous  cortex  of  the  hemispheres;  in  parts  of 
the  cerebellum  where  pigmentation  was  marked  more  or 
less  destruction  was  always  found.  The  ganglion  cells 
and  the  nerve  fibers  had  disappeared  in  part  or  totally 
in  some  gyri,  leaving  an  hypertrophied,  a  normal,  or  a 
degenerated,  more  or  less  pigmented  glia.  In  places  the 
glia  also  had  undergone  marked  destruction,  and  the 
Bergmann  fibers  and  "membrana  limitans  superficialis" 
were  the  only  remaining  structures.  The  destruction 
had  gone  so  far  in  places  that  whole  gyri  had  com- 
pletely disappeared  and  cavities  had  been  formed  bor- 
dered by  pia  and  a  more  or  less  involved  white  sub- 
stance. Through  the  central  nervous  system  where  there 
was  an}-  pigmentation  in  the  neighborhood  there  was 
considerable  proliferation  and  degeneration  of  glia  cells. 
They  were  swollen,  in  instances  immensely  enlarged, 
with  granulated  protoplasm.  Of  the  finest  granules 
some  were  colorless,  some  of  a  faint  yellow  color,  and 
still  others  a  rusty  brown.  In  the  cerebrum,  even  though 
there  was  no  pigment,  a  lightening  was  found  in  the 
superficial  layer  of  the  cortex  of  the  Eolandic  region. 

The  pigmentation  in  this  case  was  of  another  nature 
than  that  seen  in  cases  with  pigmented  nevi  of  the  skin 
and  pigment  invasion  of  the  central  nervous  system.  In 
this  case  the  pigmentation,  destruction  of  nervous  tissue 
as  well  as  proliferation  and  destruction  of  glia  were 
found  together,  and  none  of  these  processes  without  the 
others,  with  the  possible  exception  of  the  glia  prolifera- 
tion. 

DISCUSSION  BY  E.  V.  L.  BROWX. 

Pigmentation  of  normal  and  newly  proliferated  glia 
has  been  shown  to  occur  in  the  retina  by  Krueckmann 
(Arch  f.  Ophthalmologie,  Ix,  1905,  pp.  452-512)  and 
by  Stock  (Klin.  Monatshl.  f.  Angenh.,  xlvi,  1908,  pp. 
225-244),  in  cases  of  retinitis  pigmentosa.  The  for- 
mer of  these  authors,  Krueckmann,  has  proven  that 
the  perivascular  membrane  surrounding  the  retinal  ves- 
sels, and  first  established  as  a  definite  structure  bv 
His  {Arch.  f.  Anat.  u.  Phys.,  Anat.  Abt.,  1880,  pp.  224- 
231),  is  in  reality  glial  in  nature  and  connected  with 
the  glial  supporting  fibers  (of  Mueller)  and  through 
them  continuous  with  the  outer  and  inner  limiting 
(glial)  membranes  of  the  retina  and  in  retinitis  pigmen- 
tosa with  the  proliferated  pigment  epithelium. 
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He  renames  this  membrane  "membrana  limitans  glise 
perivascularis."  He  has  also  shown  that  the  pi^ent 
epithelium  of  the  retina  is  glial  in  nature  and  directly 
continuous  at  the  edge  of  the  optic  nerve  head  with  the 
outer  nuclear  layer  of  the  retina  {Klin.  Monatsbl.  f. 
Augenli.,  1906,  xliv,  p.  182. 

In  retinitis  pigmentosa  the  direct  anatomic  and  gen- 
etic relationship  of  all  these  allied  structures,  namely, 
pigment  epithelium,  outer  nuclei,  Mueller's  fibers  and 
perivascular  limiting  membrane,  determines  the  lines 
along  which  migration  of  pigment  takes  place  most 
readily,  for  in  addition  to  proliferation  of  pigment  epi- 
thelial cells  directly  into  the  retina  in  this  disease,  many 
cells  are  broken  up  and  their  fuscin  granules  set  free. 
These  now  travel  along  the  glial  tract  down  the  Muel- 
ler's fibers  to  the  glial  membrane  about  the  vessels  and 
completely  engird  them,  as  well  as  impregnate  their 
connective  tissue  walls. 

Krueckmann  ascribes  a  high  degree  of  phagocytic 
power  to  the  glia  cells  of  the  retina  in  general;  for  ex- 
ample, absorjjtion  of  blood  pigment  is  marked  in  areas 
of  the  retina  which  have  been  the  seat  of  hemorrhage. 
He  does  not,  therefore,  consider  that  this  pigmentation 
of  the  glia  is  autochthonous. 

Read  March  8,  1909. 


BLASTOMYCOTIC  MENINGITIS 

E.  R.  LeCOUNT. 

When  describing  certain  lesions  due  to  the  embolic 
localization  of  blastomycetes  in  the  brain,  the  predic- 
tion was  made  that  a  blastomycotic  meningitis  would 
ultimately  be  found  in  instances  of  the  systemic  or 
generalized  disease  and  the  analogy  com|)leted  betwwn 
tuberculous  and  blastomycotic  lesions  of  the  brain  so 
far  as  their  gross  characteristics  are  concerned.^  The 
prediction  has  been  realized  sooner  than  anticipated, 
for  in  the  examination  of  the  body  of  an  Italian 
(S.  C.)  who  died  in  the  Cook  County  Hospital  in 
the  service  of  Dr.   Eisendrath,"  and  held  on  the  day 

1.  Blastomvi'otif  lesions  of  the  brain,  bv  E.  R.  LeCount,  Jour. 
Nerv.  and  Mont.  Dis..  1909.  xxxvi.  144. 

2.  A  full  account  of  his  illness  and  other  details  of  the  post- 
mortem cxaniiiiiition  will  appear  iu  a  report  trf  be  issued  from  Cook 
County    Hospital. 
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of  death,  April  13,  1909,  the  following  condition  of  the 
brain  was  found : 

"There  are  two  spots  in  the  dura  mater  over  the  an- 
terior portion  of  the  left  parietal  lobe  the  size  of  a 
penny,  and,  corresponding  to  them,  the  bone  is  pink. 
Over  the  base  of  the  brain  there  is  a  thick  gray  pus  or 
fibrino-purulent  exudate,  thickest  about  the  circle  of 
Willis  where  the  chiasma  and  corpora  mammillaria  are 
completely  hidden.  This  exudate  extends  out  into  the 
beginning  of  the  Sylvian  fissures  back  over  the  pons  and 
medulla,  and  for  a  distance  equal  to  the  width  of  two 
fingers  from  these  structures  it  gradually  thins  out  on 
the  inferior  surface  of  the  cerebellum.  When  sectioned 
horizontally,  there  are  exposed  in  the  fundi  of  the  sulci 
aggregated,  and  in  places  single,  minute  gray  regions, 
some  searceh'  visible,  others,  especially  in  the  region  of 
the  lingula  on  the  right  side,  so  large  and  numerous  as 
to  form  marble-sized  masses.  All  of  these  deeper  lesions 
are  in  continuity  with  the  pia-arachnoid  membranes, 
and  in  none  of  the  sections  made  are  there  more  deeply 
placed  focal  lesions.  The  dura  covering  the  basilar 
groove  of  the  occipital  bone  is  roughened  for  an  area  the 
size  of  a  split  pea ;  the  bone  beneath  is  unchanged.  From 
the  cerebrospinal  fluid  and  from  two  of  the  subcutane- 
ous abscesses  the  blastomycetes  were  recovered  in  pure 
culture.  In  cover-glass  preparations  of  the  purulent 
exudate  no  bacteria  w^ere  found." 

The  widespread  infection  as  well  as  other  features  of 
the  disease  in  this  instance  are  well  shown  by  the  ana- 
tomic diagnosis: 

"Chronic  blastomycosis  of  the  upper  lobe  of  the  left 
lung;  erosion  of  the  third  and  fourth  thoracic  verte- 
bra ;  blastomycotic  abscess  of  the  root  of  the  right  lung ; 
disseminated  miliary  blastomycosis  of  the  spleen  and 
liver;  blastomycotic  basilar  meningitis;  abscesses  of  the 
prostate,  peritonsillar  tissues,  epididymis,  skin  (with 
ulcers)  and  subcutaneous  tissues;  caries  of  the  foot 
bones;  multiple  intercostal,  subpleural  absceses;  blasto- 
mycotic tracheobronchial  lymphadenitis;  fibrinous  and 
fibrous  pleuritis;  fibrous  peritonitis;  emaciation  and 
anemia;  bro^\^l  atrophy  of  the  heart;  atrophy  of  the 
liver;  slight  sclerosis  of  the  aorta  and  coronaries;  em- 
physema of  the  lungs;  ossification  of  the  thvroid  carti- 
lage." 
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The  absence  in  the  brain  of  any  deeply  seated  lesions 
in  this  instance,  together  with  the  limitation  of  the 
fibrinopurulent  meningitis  to  the  base  of  the  brain,  are 
features  quite  like  the  usual  tuberculous  meningitis.  On 
the  other  hand,  the  location  of  the  blastomyeotic  nodules 
so  deeply  in  the  sulci  and  their  occasional  aggregation 
into  masses  the  size  of  a  marble  (1  to  2  cm.  in  diame- 
ter) are  certainly  marked  differences  from  tuberculous 
meningitis,  for  in  the  latter  the  miliaiy  tubercles  are 
so  superficially  located  in  the  pia-arachnoid  that  many 
are  readily  seen  on  the  outside  of  the  brain.  In  the 
brain  with  this  blastomyeotic  meningitis,  on  the  othei* 
hand,  there  was  no  external  evidence  of  the  great  num- 
ber of  variously  sized  blastomyeotic  nodules  found  in 
the  bottom  of  the  sulci  when  the  brain  was  sectioned. 

Read   May   10,    1909. 


THE     PEEAGGLUTINATIOX     DIAGNOSIS     OF 
TYPHOID  AXD  PAEATYPHOID  FEVERS. 

(ABSTRACT) 

J.  F.  HULTGEN. 

While  the  agglutination  test  marks  a  splendid  achiev- 
ment  of  modern  medicine,  it  nevertheless  has  several 
shortcomings  which  materially  lessen  its  usefulness  in 
general  practice.  Being  a  reaction  of  immunity,  it  is 
obtainable  only  after  certain  antibodies  have  been 
formed  in  the  serum  of  the  infected  patient.  This  takes 
time.  The  germs  must  have  gained  entrance  into  the 
blood,  or  at  least  their  products  must  circulate  therein, 
before  the  tissue  cells  can  be  expected  to  react  by  means 
of  antibodies.  But  of  the  infection,  i.  e.,  invasion,  we 
have  little  or  no  evidence,  and  it  is  only  when  toxemia 
begins  that  subjectively  or  objectively  we  gain  knowl- 
edge of  any  microbic  disease.  Infection,  then,  first  goes 
on  unheralded  and  is  followed  by  toxemia,  which  is  the 
primary  clinical  indicator  of  disease.  That  period  pre- 
ceding the  production  of  agglutinins  and,  therefore,  of 
the  reaction  of  agglutination  I  shall  designate  the  pre- 
agglutination  stage  of  typhoid  fevers. 

Alterations  in  tissues  must  give  us  the  clew  to  the 
early  diagnosis  and  therapy  of  typhoid  fevers.  The 
leucocytes  react  very  early,  in  an  almost  specific  manner 
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to  t3'phoid  and  parat3'phoid  infections.  The  combined 
total  and  differential  blood  count  enables  ns  readih'  to 
separate  this  group  of  infections  from  diseases  caused  by 
staphylococci,  streptococci,  pneumococci,  etc.  Any  fever 
with  bradycardia,  and  repeatedly  observed  leucopenia, 
together  with  an  absence  of  eosinophiles,  should,  in  the 
absence  of  exanthem,  be  regarded  as  belonging  to  the 
typhoid  fever  group.  Xaegeli  says,  on  the  accession  of 
typhoid  fever,  the  eosinophiles  disappear  as  with  one 
stroke.  Herrick  says,  "Uncomplicated  typhoid  always 
shows  leucopenia."  Osier  holds  this  hypoleucocytosis  in 
marked  contrast  to  the  polynucleosis  of  other  acute  dis- 
eases. Gutig-Kast  found  only  7,000  leucocytes  in  92 
per  cent,  of  105  cases  of  typhoid  fever.  Cabot,  who  ad- 
mits that  he  has  had  higher  leucocyte  values  than  other 
observers,  reported  nevertheless  77  per  cent,  of  cases  as 
having  less  than  7,000  total  leucoc}'teb. 

A  review  of  the  literature  and  the  results  of  my  own 
experience  justify  me  in  grouping  the  most  important 
data  of  the  first  week  of  typhoid  and  paratyphoid  fever 
as  follows  in  the  order  of  their  importance :  the  leuco- 
cytic  changes,  the  typhoid  or  paratyphoid  bacillemia, 
the  clinical  symptoms. 

Kast-Gutig  found  leucopenia  in  92  per  cent,  of  195 
cases,  DaCosta  in  77  per  cent.,  and  I  found  it  in  all  of 
36  cases  of  typhoid  cases  during  the  first  week. 

The  polynuclears  decrease  progressively  until  recovery 
is  well  under  way.  The  small  mononuclears  increase 
progressively  for  from  4  to  5  weeks.  This  is  due  to  the 
selective  stimulation  of  the  l}anphatic  tissues  by  the 
typhoid  or  paratyphoid  endotoxins.  The  large  mono- 
nuclears show  the  same  ratio  of  increase  as  their  proto- 
type, the  small  lymphocytes.  This  increase  also  con- 
tinues for  from  2  to  3  weeks  after  the  fever  has  ceased. 
The  eosinophilic  polynuclears  behave  most  strikingly. 
As  I  showed  three  years  ago,  these  granular  cells  disap- 
pear more  promptly  and  stay  away  longer  in  typhoid 
fever  than  in  any  infectious  disease  with  which  I  am 
acquainted.  They  disappear  from  the  blood  with  the 
onset  of  the  typhoid  bacillosis. 

The  typhoid  or  paratyphoid  bacillemia  is  so  well  es- 
tablished that  it  needs  no  further  comments  here. 

The  following  table  gives  at  a  glance  its  frequency 
during  the  first  week  as  compared  with  agglutination : 
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Bacillemia  Agglutination 

( Kayser  et  al ) .  ( Park ) . 

First   week    02  per  cent.  20  per  cent. 

Second  week   65  per  cent.  GO  per  cent. 

Third    week    18  percent.  80  percent. 

Fourth  week   95  per  cent. 

As  soon  as  the  typhoid  septicemia  begins  the  endo- 
toxins are  set  free  and  tlie  leucocytic  changes  'are  at  once 
produced,  so  that  in  tlie  absence  of  laboratory  facilities 
the  physician  may  examine  the  blood  repeatedly  and 
determine  the  presence  or  absence  of  this  peculiar  leuco- 
cytic formula,  which  is  equivalent  to  the  finding  of  the 
bacillemia. 

A  febrile  disease,  with  this  distinct  and  peculiar  leu- 
cocytic picture,  can  only  be  one  of  the  typhoid  or  para- 
typhoid group.  I  insist  on  the  association  of  the  clinical 
picture  of  the  first  week  with  these  repeated  white  blood 
findings.  Singly  each  one  of  them  would  be  only  pre- 
sumptive evidence.  Together  they  decide  as  to  the  group- 
disease  to  which  the  case  belongs. 

CONCLUSIONS. 

1.  By  means  of  repeated,  total  and  differential  leuco- 
cyte counts  in  conjunction  with  the  clinical  data,  we  are 
able  to  diagnose  the  presence  or  absence  of  any  disease 
belonging  to  the  typhoid  or  paratyphoid  group  before 
the  agglutination  reaction  can  be  obtained. 

2.  The  leucopenia  and  the  leucocytic  formula  of  the 
typhoid  fevers  are  as  nearly  specific  as  the  agglutination. 
They  occur  simultaneously  with  the  bacillosis.  The  total 
leucocytes  are  from  4,000  to  7,000  per  cm.  The  diifer- 
ential  count  in  a  series  of  36  cases  in  the  first  week  av- 
erages 51  per  cent,  polynnclears,  42  per  ceijt.  small 
mononuclears,  7  per  cent,  large  mononuclears,  and  no 
eosinophiles.  As  yet  neither  the  hemoglobin  nor  the 
red  blood  corpuscles  are  at  all  interfered  with. 

3.  Pyogenic  affections  often  resemble  typhoid  fever 
clinically,  but  they  always  liave  a  different  hemato- 
logical formula.  This  is  especially  important  in  tlie  dif- 
ferential diagnosis  of  typhoid  from  obscure  chronic  or 
acute  suppurative  processes. 

4.  Blood  examinations  and  clinical  work  should  go 
hand  in  hand.   They  are  inseparable. 

5.  Further  observations  will  show  that  mere  chance 
plays  no  role  in  the  alteration  of  the  leucocytic  equi- 
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librium.  Faulty  technic  and  the  presence  or  absence  of 
mixed  infection  are  responsible  for  variable  blood  find- 
ings. 

6.  It  is  absolutely  necessary  to  make  the  total  as  well 
as  the  differential  leucocytic  count;  each  one,  taken  by 
itself,  might  occasion  wrong  interpretations. 

Read  April   12,   1909. 


GUMMA  OF   THE   THYKOID. 

(abstract) 
BENJAMIN  F.  DAVIS. 

Gummata  of  the  thyroid  gland  are  of  extremely  rare 
occurrence.  The  present  case  came  to  Dr.  H.  Gideoji 
Wells  for  autopsy  at  the  Cook  County  Hospital  Jan. 
19,  1909.  The  history  was  to  the  effect  that  the  patient 
entered  Cook  County  Hospital  Jan.  10,  1909,  in  the 
service  of  Dr.  Beck,  complaining  of  hoarseness,  great 
inspiratory  dyspnea  and  pain  on  swallowing.  The  trou- 
ble had  appeared  four  months  previously  when  the  pa- 
tient developed  the  above  symptoms.  This  condition 
was  constant  and  was  subject  to  exacerbations  at  rather 
frequent  intervals  in  which  dyspnea  was  so  great  that 
the  patient  became  cyanosed.  Hoarseness  was  marked. 
There  was  history  of  syphilis  five  years  previously;  the 
patient  had  never  suffered  from  any  other  severe  illness. 
Examination  of  the  larynx  disclosed  a  paralysis  of  the 
adductor  muscles.  The  neck  was  somewhat  tender  in 
the  region  of  the  thyroid  cartilage;  otherwise  negative. 
Tracheotomy  was  performed  under  local  anesthesia  Jan. 
18,  1909,  and  a  tube  inserted,  with  no  relief  to  the  pa- 
tient.   Death  followed  on  Jan.  19,  1909,  at  12:45  a.  m. 

The  postmortem  disclosed  the  following  lesions:  Ee- 
cent  tracheotomy  wound ;  blood  in  trachea  and  bronchi ; 
gummatous  perichondritis  of  the  right  thyroid  cartilage, 
with  partial  stenosis  of  the  larynx;  edema  of  the  ary- 
tenoepiglottidean  fold;  enlargement  of  the  cervical 
lymph  glands ;  gumma  of  the  dura  mater  with  old  intra- 
cranial hemorrhage  and  compression  of  the  right  parie- 
tal and  occipital  lobes;  chronic  healing  tuberculosis  of 
both  apices  of  the  lungs ;  gummatous  infiltration  of  the 
right  lobe  of  the  thyroid  gland,  and  operative  injury  of 
the  isthmus;  left  adhesive  pleuritis;  radiating  atropliic 
scars  in  the  skin  of  the  forehead  and  penis. 
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The  gummatous  involvement  of  the  thyroid  gland 
was  evidently  an  extension  by  direct  contiguity  of  tissue 
from  the  lesion  in  the  thyroid  cartilage.  It  involved  an 
area  in  the  gland  one  and  one-half  centimeters  in  great- 
est diameter.  Histological  examination  verified  the  diag- 
nosis of  gumma. 

Seventeen  cases  of  gumma  of  the  thyroid  have  been 
described.  Five  of  these — two  by  Mendel,  one  each  by 
Kohler,  Pospelow  and  Thursfield — were  diagnosed  only 
clinically  without  any  definite  anatomic  proof  of  their 
syphilitic  origin;  three  cases — two  by  Mendel  and  one 
by  Clarke — were  diagnosed  both  clinically  and  histo- 
logically; seven  cases — three  by  Demme,  the  present 
case,  one  each  by  Mendel  and  Fraenkel,  and  one  by 
Power  and  Murphy — were  diagnosed  histologically.  Of 
the  other  cases,  that  of  Navratil  was  probably  diagnosed 
clinically.  The  one  case  specifically  mentioned  by  Birch- 
Hirsehfeld  was  probably  diagnosed  histologically,  while 
the  basis  for  the  diagnosis  for  the  rest  of  Birch-Hirsch- 
feld's  cases — number  unknown — and  of  Wagner's  cases 
— number  also  unknown — can  not  he  stated.  It  appears, 
then,  that,  so  far  as  we  can  learn,  the  present  is  the  first 
case  of  tertiary  syphilis  of  the  thyroid  gland — the  diag- 
nosis being  confirmed  by  the  anatomical  findings — to  be 
reported  in  American  literature,  the  second  reported  in 
the  English  language,  and  tlie  nintli  in  the  entire  medi- 
cal literature. 

In  gummata  of  the  thyroid,  the  histological  findings 
are  identical  with  those  of  gummata  in  general.  Clini- 
cally, as  Mendel  has  pointed  out,  the  syphilitic  tumor  is 
almost  absolutely  painless,  is  not  adherent  to  the  over- 
lying skin,  and  does  not  produce  metastases.  History  of 
syphilis  is  suggestive,  while  the  reaction  to  potassium 
iodid  and  mercury  is  decisive  for  diagnosis.  The  growth 
may  ulcerate,  may  cause  severe  dyspnea  by  pressure  on 
the  trachea,  or  by  inducing  edenui  of  the  larynx,  may 
cause  myxedema  by  interference  with  the  functions  of 
the  thyroids,  is  said  to  have  produced  symptoms  of 
Graves'  disease,  and  possibly  the  liealed  scar  may  under- 
go malignant  transformation.  Involvement  of  the  nerve 
trunks  in  tlie  nock  may  occur  with  disturbance  of  their 
function.  Tlio  growth,  if  of  small  size,  may  produce  no 
symptoms  aside  from  the  swelling. 

Kfiid   May    10,    lOdO. 
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TRACHOMA  BODIES. 

POSSIBLY   THE  ETIOLOGIC   FACTOR  OF  TRACHOMA.* 
BROWN  PUSEY. 

In  April,  1907,  Halberstadter  and  Prowazek^  de- 
scribed some  bodies  which  they  had  found  in  epithelial 
cells  taken  from  trachomatous  conjunctivas  and  which, 
they  maintained,  were  the  etiologic  factor  of  trachoma. 
A  few  weeks  later  Greefl:,^  Frosch  and  Clausen,-^  working- 
together,  published  papers  describing  the  same  bodies 
and  ascribing  the  same  importance  to  them. 

As  was  to  be  expected,  this  discovery  and  the  claims 
of  the  discoverers  have  been  the  subject  of  much  atten- 
tion and  discussion;  just  now  much  is  being  published 
on  the  subject  in  the  German  journals.  Other  investi- 
gators have  taken  up  the  work,  and  in  suitable  cases 
are  confirming  it;  that  is,  in  acute  untreated  trachoma 
they  are  finding  these  bodies  almost  constantly.  In  the 
later  stages  of  the  disease  the  bodies  are  not  found  in 
the  epithelial  cells.  Two  of  the  most  recent  articles  on 
this  subject  are  by  Stargardt*  and  Herford,^  respec- 
tively. 

Supporting  the  idea  that  the  bodies  found  in  acute 
trachoma  are  the  causal  factor  of  this  disease  is  the  fact 
that  persistent  search  by  many  investigators  has  failed 
to  reveal  similar  bodies  in  normal  conjunctivae  or  in 
pathologic  conjunctivae  other  than  those  affected  with 
trachoma.  Stargardt,  in  the  article  mentioned  above, 
reports  the  search,  with  negative  results,  for  the  bodies 
in  many  epithelial  cells  taken  from  the  conjunctivas  suf- 
fering with  various  affections  other  than  acute  tra- 
choma. 

Another  important  fact  supporting  the  idea  that  these 
bodies  are  the  causal  factor  of  trachoma  is  the  finding 

*  Prom  the  Department  of  Ophthalmology,  Northwestern  Univer- 
sity Medical  School. 
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of  them  in  conjunctival  cells  taken  from  apes  which 
have  been  experimentally  infected  with  the  disease.  This 
experiment,  which  has  been  made  several  times  by  vari- 
ous investigators,  of  course,  has  been  properly  con- 
trolled. 

Lately  I  have  had  in  my  charge  a  case  of  distinct 
clinical  acute  trachoma  in  which  I  found  these  bodies 


Kathak-inc  Hill.  1909. 


2.  < 

Trachoma  bodies:   1.   Beginning  of  growth   of  bodies  in  the  ceU  ; 
2   and   ii,    dcvelopintnit    in    later   stages. 

(see  illustration).  The  smears  from  which  the  draw- 
ing was  made  were  prepared  by  scraping  tiie  everted 
conjunctiva  with  the  edge  of  a  cover-glass ;  the  scrapings 
were  spread  over  the  glass  and  allowed  to  dry  in  the 
air;  then  the  material  was  tixed  for  twenty  minutes  in 
methyl  alcohol;  then  stained  for  twenty-four  hours 
witli  (iiomsa's  stain.    Cell  1  shows  tlie  beijinniiiii  of  tlic 


growth  of  the  bodies  in  the  cell  as  described  by  Prowa- 
zek;  Cells  2  and  3  show  the  development  in  later  stages. 
The  separate  bodies — trachoma  bodies,  according  to 
Prowazek — are  smaller  than  small  cocci.  They  are  sup- 
posed not  to  be  bacteria.  Cultural  efforts  have  been 
without  result. 

Some  investigators  maintain  that  in  these  bodies  we 
have,  without  question,  the  cause  of  trachoma  (Greeff)  ; 
others  are  not  so  sure.  Certain  it  is  the  matter  as  it 
now  stands  is  one  of  much  interest. 

Read    April    12.    1900. 


FURTHER    OBSERVATIONS    OX   THE    EFFECT 
OF  ETHER  OX  PHAGOCYTOSIS  * 

ABSTRACT 

EVAETS  A.  GRAHAM. 

In  addition  to  its  effect  on  leucocytes,  ether  apparent- 
ly diminishes  the  streptococco-opsonic  power  of  noraial 
serum.  This  point  was  made  evident  by  experiments 
aimed  at  determining  the  comparative  opsonic  sensitiz- 
ing power  of  normal  serum  and  of  a  mixture  of  normal 
serum  and  ether.  Streptococci  were  added  to  both  the 
normal  serum  and  the  mixture  containing  ether,  and 
after  30  minutes'  incubation  the  bacteria  were  washed 
free  from  the  serum  by  centrifuging  in  three  changes  of 
XaCl  solution.  They  were  then  added  to  normal  leuco- 
cytes. Much  greater  phagocytosis  occurred  when  normal 
serum  had  been  used  for  sensitization  than  when  the 
serum  and  ether  mixture  had  been  employed. 

In  rabbits  0.1  gm.  lecithin  emulsion  given  subcutane- 
ously  immediately  after  anestbesia  seems  capable  of  re- 
storing the  streptococco-opsonic  power  of  the  blood  to  its 
preanesthetic  condition  within  a  few  hours.  This 
amount  of  lecithin  is  roughly  equivalent  to  the  total 
amount  of  fat  in  the  plasma  of  a  rabbit  of  ordinary 
size. 

Similarly  the  administration  of  olive  oil  per  rectum 
both  in  rabbits  and  in  the  human  restores  the  opsonic 
power  of  the  serum  for  streptococcus  within  a  few  hours 
to  what  it  was  before  the  anesthesia. 

Read  May  10,  1900. 

(*  From  the  Department  of  Surger.v.  Rush  Medical  College,  and 
the   Memorial   Institute  for   Infectious   Diseases,   Chicagtf. ) 
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